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s the Nation’s principal conservation agency, the 

Department of the Interior has responsibility for 
most of our nationally owned.public lands and natural 
resources. This includes fostering the wisest use of our 
land and water resources, protecting our fish and wild- 
life, preserving the environmental and cultural values 
of our national parks and historical places, and provid- 
ing for the enjoyment of life through outdoor recreation. 
The Department assesses our energy and mineral re- 
sources and works to assure that their development 
is in the best interests of all our people. The Depart- 
ment also has a major responsibility for American 
Indian reservation communities and for people who live 
in Island Territories under U.S. administration. 
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FOREWORD 


Pe Water Resources Abstracts, a semimonthly 
journal, includes abstracts of current and earlier pertinent 
monographs, journal! articles, reports, and other publication 
formats. The contents of these documents cover the water- 
related aspects of the life, physical, and social sciences as 
well as related engineering and legal aspects of the charac- 
teristics, conservation, control, use, or management of water. 
Each abstract includes a full bibliographical citation and a set 
of descriptors or identifiers which are listed in the Water 
Resources Thesaurus. Each abstract entry is classified into 
10 fields and 60 groups similar to the water resources re- 
search categories established by the Committee on Water 
Resources Research of the Federal Council for Science and 
Technology. 


WRSIC IS NOT PRESENTLY IN A POSITION TO PROVIDE 
COPIES OF DOCUMENTS ABSTRACTED IN THIS JOUR- 
NAL. Sufficient bibiiographic information is given to enable 

readers to order the desired documents from local libraries 
or other sources. 


Selected Water Resources Abstracts is designed to serve 
the scientific and technical information needs of scientists, 
engineers, and managers as one of several planned services 
of the Water Resources Scientific Information Center 
(WRSIC). The Center was established by the Secretary of the 
Interior and has been designated by the Federal Council for 
Science and Technology to serve the water resources com- 
munity by improving the communication of water-relaied 
research results. The Center is pursuing this objective by co- 
ordinating and supplementing the existing scientific and tech- 
nical information activities associated with active research 
and investigation program in water resources. 


To provide WRSIC with input, selected organizations with 
active water resources research programs are supported as 
“centers of competence” responsible for selecting, abstraci- 


ing, and indexing from the current and earlier pertinent litera- 
ture in specified subject areas. 


Additional “centers of competence” have been established in 
cooperation with the Environmental Protection Agency. A 
directory of the Centers appears on the inside back cover. 


Supplementary documentation is being secured from estab- 
lished discipline-oriented abstracting and indexing services. 
Currently an arrangement is in effect whereby the Bio- 
Science Information Service of Biological Abstracts supplies 
WRSIC with relevant references from the several subject 
areas of interest to our users. In addition to Biological Ab- 
stracts, references are acquired from Bioresearch index 
which are without abstracts and therefore also appear ab- 
stractiess in SWRA. Similar arrangements with other pro- 
ducers of abstracts are contemplated as planned augmen- 
tation of the information base. 


The input from these Centers, and from the 51 Water Re- 
sources Research Institutes administered under the Water 
Resources Research Act of 1964, as well as input from the 
grantees and contractors of the Office of Water Research 
and Technology and other Federal water resource agencies 
with which the Center has agreements becomes the informa- 
tion base from which this journal is, and other information 
services will be, derived; these services include bibliographies, 
specialized indexes, literature searches, and state-of-the-art 
reviews. 


Comments and suggestions concerning the contents and ar- 
rangements of this bulletin are welcome. 


Water Resources Scientific Information Center 
Office of Water Research and Technology 
U.S. Department of the Interior 

Washington, DC 20240 
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SUBJECT FIELDS AND GROUPS 


Please use the edge index on the back cover to locate Subject Fields and Indexes. 


NATURE OF WATER 


Includes the following Groups: Properties; Aqueous Solutions and Suspensions 


WATER CYCLE 
Includes the following Groups: General; Precipitation; Snow, Ice, and Frost; Evaporation and 
Transpiration; Streamflow and Runoff; Groundwater; Water in Soils; Lakes; Water in Plants; Erosion and 
Sedimentation; Chemical Processes; Estuaries. 


WATER SUPPLY AUGMENTATION AND CONSERVATION 
Includes the following Groups: Saline Water Conversion; Water Yield Improvement; Use of Water of 
Impaired Quality; Conservation in Domestic and Municipal Use; Conservation in Industry; Conservation 
in Agriculture. 


WATER QUANTITY MANAGEMENT AND CONTROL 
Includes the following Groups: Control of Water on the Surface; Groundwater Management; Effects on 
Water of Man's Nonwater Activities; Watershed Protection. 


WATER QUALITY MANAGEMENT AND PROTECTION 
Includes the following Groups: Identification of Pollutants; Sources of Pollution; Effects of Pollution; 
Waste Treatment Processes; Ultimate Disposal of Wastes; Water Treatment and Quality Alteration; 
Water Quality Control. 


WATER RESOURCES PLANNING 
Includes the following Groups: Techniques of Planning; Evaluation Process; Cost Allocation, Cost 
Sharing, Pricing/Repayment; Water Demand; Water Law and Institutions; Nonstructural Alternatives; 
Ecologic Impact of Water Development. 


RESOURCES DATA 
Includes the following Groups: Network Design; Data Acquisition; Evaluation, Processing and 
Publication. 


ENGINEERING WORKS 
Includes the following Groups: Structures; Hydraulics; Hydraulic Machinery; Soil Mechanics; Rock 
Mechanics and Geology; Concrete; Materials; Rapid Excavation; Fisheries Engineering. 


MANPOWER, GRANTS, AND FACILITIES 
includes the following Groups: Education—Extramural; Education—In-House; Research Facilities; 
Grants, Contracts, and Research Act Allotments. 


SCIENTIFIC AND TECHNICAL INFORMATION 
Includes the following Groups: Acquisition and Processing; Reterence and Retrieval; Secondary 
Publication and Distribution; Specialized information Center Services; Translations; Preparation of 
Reviews. 
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SELECTED WATER RESOURCES ABSTRACTS 


1. NATURE OF WATER 


1B. Aqueous Solutions and 
Suspensions 


REACTIONS OF AQUEOUS ALUMINUM SPE- 
CIES AT MINERAL SURFACES, 

Geological Survey, Menlo Park, Calif. 

For primary bibliographic entry see Field 2K. 
W76-02485 


2. WATER CYCLE 
2A. General 


RAINFALL-RUNOFF AS SPATIAL 
STOCHASTIC PROCESSES: DATA COLLEC- 
TION AND SYNTHESIS, 

Massachusetts Inst. of Tech., Cambridge. Ralph 
M. Parsons Lab. for Water Resources and 
Hydrodynamics. 

For primary bibliographic entry see Field 2B. 
W76-02069 


WATER RESOURCES INFORMATION NEEDS 
FOR THE NORTHWEST FLORIDA WATER 
MANAGEMENT DISTRICT. 

Geological Survey, Tallahassee, Fla. 

For primary bibliographic entry see Field 4A. 
W76-02138 


FACTOR ANALYSIS FOR INTERPRETATION 
OF BASIN PHYSIOGRAPHY, 

Forest Service, Berkley, Calif. Pacific Southwest 
Forest and Range Experiment Station. 

R. M. Rice. 

In: Proc. Int. Hydrol. Symp., Wellington, N.Z., 
1970:253-268, Illus. 


Descriptors: *Geomorphology, *Peak discharge, 
*Demonstration watersheds, *Chaparral, Regres- 
sion analysis, Mountains, Analytical techniques, 
Small watersheds, Rainfall-runoff relationships, 
Small watersheds. 

Identifiers: *Factor analysis, *San Dimas Experi- 
mental Forest, Varimax. 


Factor analysis was used to screen variables 
describing the physiography of experimental 
basins on the San Dimas Experimental Forest in 
southern California. The purpose of the screening 
was to identify variables which would be useful in 
flood prediction. Factor analyses were made utiliz- 
ing from 7 to 12 variables and rotating from 6 to 9 
principal components. The results tended to sup- 
port the hypothesis that varimax rotation produces 
factors which are stable in spite of changes in the 
set of variables. Factor analysis had heuristic utili- 
ty in that it led to hypotheses concerning the inter- 
nal structure of the basin’s physiography. But it 
did not lead to the selection of a set of variables 
having any great utility in the prediction of flood 
runoff. A multiple regression equation was 
developed to predict peak discharges. It was based 
on 262 hydrographs resulting from 35 storms on 14 
basins. The equation was verified by comparing 
observed and predicted peak discharges in two 
basins not used in its development. One of these 
basins was physiographically quite similar to the 
original 14 basins and the other was quite dis- 
similar. Contrary to expectation, the peak predic- 
tion was more accurate in the dissimilar basin than 
in the similar one. (Forest Service-USDA) 
W76-02285 


A STOCHASTIC ELECTRICAL MODEL OF AN 
INFINITE CLOUD: CHARGE GENERATION 
AND PRECIPITATION DEVELOPMENT, 
Tel-Aviv Univ. (Israel). Dept. of Environmental 
Sciences. 


For primary bibliographic entry see Field 2B. 
W76-02404 


TOPOLOGICALLY RANDOM CHANNEL NET- 
WORKS IN THE PRESENCE OF ENVIRON- 
MENTAL CONTROLS, 

New South Wales Univ., Kensington (Australia). 
School of Geography. 

For primary bibliographic entry see Field 8B. 
W76-02408 


PREFERRED POSITION MODEL AND SUB- 
SURFACE SYMMETRY OF VALLEYS, 

Iowa State Univ., Ames. Dept. of Earth Sciences. 
R. C. Palmquist. 

Geological Society of America Bulletin, Vol 86, 
No 10, p 1392-1398, October 1975. 7 fig, 4 tab, 21 
ref. 


Descriptors: *Streams, *Alluvium, *Bedrock, 
*Cross-sections, *Sediments, *Valleys, Subsur- 
face mapping, Meanders, Erosion, Frequency 
analysis, Scour, Model studies. 

Identifiers: *Bedrock valleys, *Preferred position 
model, Underfit streams, Stream geometry, Sym- 
metry indices. 


In the preferred position model, the most common 
location of a stream within its valley is related to 
the transverse profile of the bedrock surface 
below the alluvium. The model postulates that if a 
stream scours bedrock at least occasionally, the 
amount of bedrock erosion will be proportioned to 
the duration of occupation by the stream of any 
particular portion of the valley floor. The trans- 
verse subsurface profile of the bedrock floor of 
the valley will be asymmetric if the stream tends to 
remain against one valley wall. Data on distribu- 
tion of streams in their valleys indicate that 
streams preferentially occupy the outer half of 
their valleys at a bend but have no preferred posi- 
tion within straight reaches. The symmetry varia- 
tions in the transverse profiles of bedrock valleys 
reflect these position variations. Borehole data 
suggest that, on the average, maximum scour 
depth occurs to a depth twice the bank height. 
Some streams that flow on alluvium and appear 
underfit may, in fact, be fit and some aspects of 
the underfit stream model are in need of re-evalua- 
tion. (Singh-ISWS) 

W76-02410 


GENERATION OF HOURLY RAINFALL, 
Nigeria Univ., Nsukka. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 2B. 
W76-02416 


USE OF AREAL SNOW COVER MEASURE- 
MENTS TO DEVELOP SNOWMELT-RUNOFF 
RELATIONSHIPS FOR ARIZONA, 

Arizona Univ., Tucson. Dept. of Watershed 
Management. 

For primary bibliographic entry see Field 2C. 
W76-02453 


2B. Precipitation 


A TECHNIQUE FOR CORRECTING ERTS 
DATA FOR SOLAR AND ATMOSPHERIC EF- 
FECTS, 

Bendix Aerospace Systems Div., Ann Arbor, 
Mich. 

For primary bibliographic entry see Field 7C. 
W76-02059 


RAINFALL-RUNOFF AS SPATIAL 
STOCHASTIC PROCESSES: DATA COLLEC- 
TION AND SYNTHESIS, 

Massachusetts Inst. of Tech., Cambridge. Ralph 
M. Parsons Lab. for Water Resources and 
Hydrodynamics. 


R. L. Bras, and I. Rodriguez-Iturbe. 
Report No 196; January 1975. 382 p, 37 fig, tab, 
ref. OWRT C-4118(9021). No 4-36738. 


Descriptors: *Rainfall-Runoff relationships, 
*Rainfall, *Precipitation(Atmospheric), *Runoff, 
*Rain, *Climatology, ‘*Stochastic processes, 
*Storm runoff, Storms, Forecasting, Flow, 
Weather forecasting, Flood forecasting, Rainfall 
intensity, Subsurface runoff. 

Identifiers: *Rainfall-runoff models, Rainfall 
generators, Storm interior, Kinematic waves, 
Kinematics, Surface water runoff, Rainfall predic- 
tions, Runoff predictions. 


This work recognize rainfall and runoff as mul- 
tidimensional stochastic processes. Using the 
knowledge of such processes, a procedure for 
designing an optimal network to measure the total 
precipitation of an event over a fixed area is given. 
The methodology used in this static problem al- 
lows consideration of the following aspects of net- 
work design: (1) spatial correlation of process, (2) 
errors of measurement techniques and their cor- 
relation, and (3) non-homogeneous sampling costs. 
Optimal networks are given in terms of the number 
and location of stations together with the resulting 
costs and mean square error of estimation. The 
relation between rainfall and runoff is recognized 
as a dynamic problem. A statistically non-stationa- 
ry, multi-dimensional rainfall generator is sug- 
gested. The model, capable of simulating historical 
storm exteriors, assumes the validity of Taylor’s 
hypothesis of turbulence within a storm interior. 
The suggested rainfall model is used together with 
a runoff model to study the accuracy of discharge 
prediction as a function of the rainfall sampling 
network. The runoff model used is a spatially dis- 
tributed simulation based on a finite difference 
solution of the Kinematic wave equations. 
(NOAA) 

W76-02069 


CHEMICAL COMPOSITION OF RAINFALL AT 
SELECTED SITES IN PUERTO RICO, 
Geological Survey of Puerto Rico, San Juan. 

For primary bibliographic entry see Field 2K. 
W76-02135 


A STOCHASTIC ELECTRICAL MODEL OF AN 
INFINITE CLOUD: CHARGE GENERATION 
AND PRECIPITATION DEVELOPMENT, 
Tel-Aviv Univ. (Israel). Dept. of Environmental 
Sciences. 

W. D. Scott, and Z. Levin. 

Journal of the Atmospheric Sciences, Vol 32, No 
9, p 1814-1828, September 1975, 11 fig, 1 tab, 32 
ref. AERO DA-ERO-124-74-G0058. 


Descriptors: *Model studies, *Cloud physics, 
*Electric fields, *Precipitation(Atmospheric), 
Mathematical models, Stochastic processes, 
Clouds, Thunderstorms, Rainfall, Coalescences, 
Computer models, Drops(Fluids), Electrical stu- 
dies, Electrical properties, Meteorology. 

Identifiers: *Electrical charge generation. 


A stochastic numerical cloud model was used to 
investigate simultaneously the growth of precipita- 
tion, the formation of electrical charges on the par- 
ticles, and the development of the ambient electric 
field utilizing the polarization charging 
mechanism. The results indicated a close coupling 
between precipitation growth and electrification. 
Precipitation was reduced when the electric field 
reached magnitudes of kilovolts per centimeter. 
The distributions of charge on the particles 
showed charges of a realistic magnitude. It was 
concluded that the electrical repulsion of particles 
with charges of like sign directly decreases rain 
formation but indirectly results in additional par- 
tial coalescence events, a greater field growth, and 
early particle suspension. The electrical attraction 
of particles with charges of opposite sign can 
cause greatly enhanced precipitation formation 


- 








Field 2—WATER CYCLE 
Group 2B—Precipitation 


without significant field development. (Sims- 
SWS) 


W76-02404 


GENERATION OF HOURLY RAINFALL, 
Nigeria Univ., Nsukka. Dept. of Civil Engineering. 
N. Egbuniwe. 

Water Resources Bulletin, Vol 11, No 4, p 706- 
713, August 1975, 3 fig, 2 tab, 8 ref. 


Descriptors: ‘*Simulated rainfall, *Stochastic 
processes, Rainfall, Model studies, Linear pro- 
gramming, Storms, Storm runoff, Flow duration, 
Historic floods, Rainfall-runoff relationships, 
Hydrology, Synthetic hydrology. 

Identifiers: *Hourly rainfall, *Rainfall model, 
*Nigeria, Stanford Watershed Model, Linear 
regression, Storm duration, Historical rainfall. 


A rainfall model was developed to divide daily 
rainfall into storms and distribute storm depths 
over storm duration for input into the Stanford 
Watershed Model. Rainfall data were collected in 
Nigeria by the Nigerian Meteorological Services. 
Most of the stations were located at airports where 
weather observations were considered more im- 
portant than watershed studies. However, there 
were many stations where daily rainfall was mea- 
sured, and a few that recorded hourly amounts. 
The study developed a rainfall model that could 
generate from daily totals for input into the Stan- 
ford Model. Five years of historical hourly rainfall 
data were processed for Yelwa, Nigeria. The 
model was found to be adequate when the output 
from the watershed model did not differ substan- 
tially from historical rainfall data. (Roberts-ISWS) 
W76-02416 


A NUMERICAL EXPERIMENT ON THE EF- 
FECTS OF REGIONAL ATMOSPHERIC POL- 
LUTION ON GLOBAL CLIMATE, 

Rand Corp., Santa Monica, Calif. 

For primary bibliographic entry see Field 5A. 
W76-02420 


APPROXIMATION FORMULAS FOR THE 
EQUILIBRIUM SIZE OF AN AERSOL PARTI- 
CLE AS A FUNCTION OF ITS DRY SIZE AND 
COMPOSITION AND THE AMBIENT RELA- 
TIVE HUMIDITY, 

Naval Research Lab., Washington, D.C. 

J. W. Fitzgerald. 

Journal of Applied Meteorology, Vol 14, No 6, p 
1044-1049, September 1975. 5 fig, 1 tab, 13 ref. 


Descriptors: *Nucleation, *Aerosols, *Humidity, 
Cloud seeding, Condensation, Particle size, Ab- 
sorption, Adsorption, Equations, Mathematical 
models, Chemistry, Drops(Fluids), Atmosphere, 
Electrolytes, Clouds, Precipitation(Atmospheric), 
Meteorology. 


Approximations to the exact equations describing 
the variation with relative humidity of the 
equilibrium size of aqueous solution droplets were 
developed. For relative humidities between 81 and 
99.5%, and for droplets formed by particles com- 
posed of greater than 60% by mass of any one of 
nine common electrolytes and having a dry radius 
in the range of 0.05 to 3.0 micrometer, the approxi- 
mation formulas presented were accurate to within 
5%. Using these formulas, an expression was ob- 
tained for the size distribution of a chemically 


homogeneous aerosol as a function of relative hu- ? 


midity. (Sims-ISWS) 
W76-02421 


SELECTED CASES OF CONVECTIVE 
PRECIPITATION CAUSED BY THE ME- 
TEROPOLITAN AREA OF WASHINGTON, 


D.C. 

Maryland Univ., College Park. Dept. of 
Meteorology. 

R. P. Harnack, and H. E. Landsberg. 


Journal of Applied Meteorology, Vol 14, No 6, p 
1050-1060, September 1975. 12 fig, 2 tab, 19 ref. 


Descriptors: *Precipitation(Atmospheric), 
*Rainfall disposition, *Cities, Rainfall, Convec- 
tion, Heating, Temperature, Atmoshpere, Cloud 
physics, Rain, On-site investigations, Model stu- 
dies, Meteorology, *District of Columbia. 
Identifiers: *Washington(D.C.), Urban effects, 
Case studies. 


The release of isolated summer showers in the 
Washington, D.C., area, as related to the urban 
heat island, was studied for nine propitious synop- 
tic situations in 1968, 1972, and 1973. Parcel 
theory, using urban surface temperature and upper 
air soundings, permitted comparison between pre- 
dicted and observed cloud behavior. In all cases 
the urban thermal effect, seemed to be the likely 
trigger force for shower development. Vertical 
wind data and cloud energetics permitted an esti- 
mate of rainfal) positioning in the metropolitan 
area. In eight of the nine cases, this yielded the 
correct placing of the urban-induced showers. The 
study further documented this type of inadvertent 
rainfall augmentation. Three cases were 
presented. (Sims-ISWS) 

W76-02422 


OPTIMIZING RAINFALL ESTIMATES WITH 
THE AID OF RADAR, 

Nationa! Severe Storms Lab., Norman, Okla. 

E. A. Brandes. 

Journal of Applied Meteorology, Vol 14, No 7, p 
1339-1345, October 1975, 8 fig, 5 tab, 18 ref. 


Descriptors: *Rainfall, *Radar, *Rain gages, 
*Oklahoma, Measurement, Gaging, Networks, 
Analytical techniques, Data processing, Estimat- 
ing, Precipitation(Atmospheric), Precipitation 
gages, Remote sensing, Weather patterns, Rainfall 
disposition, Meteorology. 

Identifiers: *Radar rainfall measurements, Errors. 


Estimates of precipitation are improved when ra- 
ingage observations are used to calibrate quantita- 
tive radar data as well as to estimate precipitation 
in areas without radar data. Estimated areal 
precipitation depth errors for nine rainfalls over a 
000 sq km watershed averaged 13 and 14% (1.5 
and 1.8 mm) when the radar was calibrated by net- 
works of raingages having densities of one gage 
per 900 and 1600 sq km. Areal precipitation esti- 
mates derived from rainfalls observed at the gages 
alone produced errors of 21 and 24% (2.5 and 3.0 
mm). Adjusting the radar data by a single calibra- 
tion factor (the simple average ratio of gage-ob- 
served and radar-inferred rainfall at all input gages 
without regard to the spatial variation among 
ratios) resulted in error reduction to 18% (2.1 mm). 
Radar data added to gage observations also in- 
creased the explained variance in point rainfall 
estimates above that from gages alone, from 53 to 
77% and 46 to 72% for the above gage densities. 
(Sims-ISWS) 
W76-02423 


TIME-INTEGRATED RADAR ECHO TOPS AS A 
MEASURE OF CLOUD SEEDING EFFECTS, 
Research Council of Alberta, Edmonton. At- 
mospheric Science Div. 

For primary bibliographic entry see Field 3B. 
W76-02424 ; 


TOPOGRAPHICAL EFFECTS ON STANDARD 
NOGRMALS OF RAINFALL OVER ISRAEL, 
Tel-Aviv Univ. (Israel). 

N. Wolfson. 

Weather, Vol 30, No 5, p 138-144, May, 1975. 1 
fig, 5 tab, 7 ref. 


Descriptors: *Rainfall, *Topography, 
*Orography, *Elevation, *Meteorology, Moun- 
tains, Climatology, Regression analysis, Correla- 
tion analysis, Clirnates, Arid lands, Regional anal- 
ysis, Terrain analysis, Precipitation(Atmospheric). 





Identifiers: *Israel, Standard normals of rainfall. 


Evaluation of the relative importance of the topo- 
graphical parameters on standard normals of rain- 
fall was accomplished by employing a standard 
step-wise regression technique, the BMDo2R. 
Correlations were computed between standard 
normals of rainfall and the station elevation, the 
distance from the Mediterranean Sea, and the 
distance from the northern Israeli border (the 
latitude effect). From the results presented, espe- 
cially from mountainous and data-sparse regions, 
it is apparent that there are two main topographical 
parameters influencing standard rainfall normals 
over Israel; orography (mountain effects) has the 
main influence is mountainous regions, while the 
latitude effect is most important in regions with 
smooth orographies. Distance from the sea does 
not have a large effect on the standard normals of 
rainfall in Israel. (Robinett-Arizona) 

W76-02499 


COMPUTERIZED REDUCTION OF 
METEOROLOGIC MEASUREMENTS FROM 
IRRIGATED AND NONIRRIGATED PLOTS IN 
CENTRAL UTAH, 

Brigham Young Univ., Provo, Utah. Dept. of 
Zoology. 

For primary bibliographic entry see Field 7C. 
W76-02500 


2C. Snow, Ice, and Frost 


MAPPING SNOW EXTENT IN THE SALT- 
VERDE WATERSHED AND THE SOUTHERN 
SIERRA NEVADA USING ERTS IMAGERY, 
Environmental Research and Technology, Inc., 
Lexington, Mass. 

For primary bibliographic entry see Field 7B. 
W76-02027 


SNOW-EXTENT MAPPING AND LAKE ICE 
STUDIES USING ERTS-1 MSS TOGETHER 
WITH NOAA-2 VHRR, 
National Environmental 
Washington, D.C. 

For primary bibliographic entry see Field 7B. 
W76-02028 


Satellite Service, 


MONITORING ARCTIC SEA ICE USING ERTS 
IMAGERY, 

Environmental Research and Technology, Inc. 
Lexington, Mass. 

For primary bibliographic entry see Field 7B. 
W76-02047 


APPLICABILITY OF ERTS TO ANTARACTIC 
ICEBERG RESOURCES, 

Rand Corp., Santa Monica, Calif. 

For primary bibliographic entry see Field 7B. 
W76-02048 


APPLICATIONS OF ERTS-1 IMAGERY TO 
TERRESTRIAL AND MARINE ENVIRONMEN- 
TAL ANALYSES IN ALASKA, 

Coid Regions Research and Engineering Lab., 
Hanover, N.H. 

For primary bibliographic entry see Field 7B. 
W76-02049 


APPLICATION OF ERTS DATA TO RESOURCE 
SURVEYS OF ALASKA, 

Alaska Univ. College. 

For primary bibliographic entry see Field 7C. 
W76-02065 


ENVIRONMENTAL STUDIES OF AN ARCTIC 
ESTUARINE SYSTEM, 

Alaska Univ., College. Inst. of Marine Science. 
For primary bibliographic entry see Field 2L. 
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W76-02075 


at: 1 IMAGERY IN HYDROLOGIC STU- 


Washington Univ., 
gineerin 

For aaley bibliographic entry see Field 7B. 
W76-02163 


Seattle. Dept. of Civil En- 


EVALUATION OF ICE MANAGEMENT 
PROBLEMS ASSOCIATED WITH OPERATION 
OF A MECHANICAL ICE CUTTER ON THE 
MISSISSIPPI RIVER, 

Cold Regions Research and Engineering Lab., 
Hanover, N.H. 

For primary bibliographic entry see Field 8C. 
W76-02396 


MEASUREMENTS OF THE DIELECTRIC PRO- 
PERTIES OF WET SNOW USING A 
MICROWAVE TECHNIQUE, 

Cold Regions Research and Engineering Lab., 
Hanover, N.H. 

B. D. Sweeny, and S. C. Colbeck. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as AD-A001 
550, $4.00 in paper copy, $2.25 in microfiche. 
Research Report 325, October 1974. 31 p, 17 fig, 2 
tab, 42 ref, 3 append. 


Descriptors: *Snow, ‘*Electrical properties, 
*Measurement, Snowmelt, Runoff, Water 
equivalent, Water supply, Melt water, Electrical 
equipment, 'nstrumentation, Hydrology. 
Identifiers: *Dielectric properties, Wet snow. 


An accurate method of measuring liquid water in 
snow covers is required to determine the proper- 
ties of wet snow. The dielectric on of wet 
snow must be utilized to ad e its 
liquid water content. In this study ‘the effect of 
liquid water on the complex dielectric constant of 
natural snow was determined in the microwave 
frequency range. Delocor’s method for calculating 
the dielectric constant for mixtures and the results 
of waveguide experiments on samples of wet snow 
and glass beads were used to construct a calibra- 
tion curve relating the measured dielectric loss 
factor directly to the water content of wet snow. 
The results were independent of porosity, past his- 
tory, and chemical impurities. A relation between 
the effective dielectric constant and the porosity 
and water content was proposed and tested experi- 
mentally. The general nature of this relation was 
described and suggestions were made for the 
development of a more precise relation. It was 
concluded that the dielectric constant is a function 
of porosity and water content only. (Sims-ISWS) 
W76-02398 





SNOW: NATURE’S RESERVOIR, 

Agricultural Research Service, Boise, Idaho. 
Northwest Watershed Research Center. 

L. M. Cox, W. J. Rawls, and J. F. Zuzel. 

Water Resources Bulletin, Vol 11, No 5, p 1009- 
1012, October 1975, 9 ref. 


Descriptors: *Snow, *Reservoir storage, Snow- 
packs, Snowmelt, Watersheds(Basins), Snow 
cover, Snow surveys, Water manage- 
ment(Applied), Hydroelectric power, Irrigation, 
Recreation, Navigation, Stock water, Reservoirs. 
Identifiers: *Snow water content, Stored water, 
Watershed research, Snow volume, Power 
production. 


Snow, one of nature’s greatest reservoirs, supplies 
most of the usable water in the western United 
States. Reliable predictions of the quantity and 
timing of the release of this water are used in mak- 
ing management decisions involving irrigation, 
stock water and municipal water supplies, hydro- 
aot el generation, recreation, navigation, and pol- 

tion control. Practically oriented research is vital 
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for the proper development and management of 
this resource. In southwestern Idaho, the 
Northwest Watershed Research Center is con- 
ducting intensive investigations assessing snow 
volumes, snow water content, and snow-melt over 
a watershed. Application of these research 
findings should result in better development and 
management of the water stored as snow. 
(Roberts-ISWS) 

W76-02412 


USE OF AREAL SNOW COVER MEASURE- 
MENTS TO DEVELOP SNOWMELT-RUNOFF 
RELATIONSHIPS FOR ARIZONA, 

Arizona Univ., Tucson. Dept. of Watershed 
Management. 

J.S. Aul. 

Master of Science Thesis, 1975, 48 p, 11 fig, 4 tab, 
25 ref, 3 append. 


Descriptors: *Snow cover, *Runoff, *Streamflow 
forecasting, *Data collections, *Remote sensing, 
Areal, Snowpacks, Satellites(Artificial), *Arizona, 
Snowmelt, Runoff forecasting, Measurement, 
Forecasting. 

Identifiers: *ERTS-1 imagery, *Earth Resources 
Technology Satellites, Black River 
Watershed(Ariz). 


A study was conducted from November 1972 to 
June 1973 of the Black River Watershed, east-cen- 
tral Arizona, to determine whether ERTS-1 
imagery could be used to monitor changes in areal 
snow cover for use in developing snow cover-ru- 
noff relationships for improved streamflow 
forecasting. Results indicated that despite some 
difficulties, ERTS-1 imagery could be interpreted 
for areal snow cover and that a highly significant 
relationship exists between snow cover measure- 
ments and subsequent runoff during the snowpack 
depletion period. Th two Earth Resources 
Technology Satellites presently in orbit repreat 
scans of an area once every nine days, and nearly 
one-half the scans during the study period were 
obscured by cloud cover. It was concluded that 
because of Arizona’s shallow intermittent snow- 
pack and the fact that large changes can occur 
rapidly, ERTS-1 imagery cannot be the sole source 
of data. Also, the delay in obtaining imagery needs 
to be overcome. The imagery could be interpreted 
by employing manual or semi-manual methods 
which could be available to those who would use 
snow cover data. (Mills-Arizona) 

W76-02453 


2D. Evaporation and Transpiration 


ASSESSING SOIL-WATER STATUS VIA AL- 
BEDO MEASUREMENT, 

Agricultural Research Service, Phoenix, Ariz. 
Water Conservation Lab. 

S. B. Idso, and R. J. Reginato. 

In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, _” Flagstaff, Arizona, p 41-54. 6 fig, 2 tab, 
21 ref. 


Descriptors: *Soil moisture, *Albedo, *Moisture 
content, *Soil surfaces, *Evaporation, Topsoil, 
Water balance, Water loss, Radiation, Soil physi- 
cal properties, Soil water movement, Drying, Air- 
earth interfaces, Clay loam, Vegetation effects, Ir- 
rigation, Rainfall. 

Identifiers: Bare soil albedo, Solarimeters, Soil 
drying. 


Reliable information on soil-water status is 
required in order to make accurate water balance 
studies of watersheds, to determine the survival 
probabilities of various types of vegetation 
between rainfalls in low rainfall areas, and to 
determine the susceptibility of the uppermost soil 


to wind erosion. Simple solarimeters may help to 
accomplish this objective. Bare soil albedo was a 
linear function of the water content of a very thin 
surface layer of soil, and albedo correlated well 
with water contents of thicker soil layers. In addi- 
tion, albedo measurements could be used to 
delineate the 3 classical stages of soil drying. Al- 
bedo may also be used to differentiate between the 
initial potential rate phase of evaporation foliow- 
ing an application of water, and the succeeding 
falling rate phase. Results of applying this 
technique to a field of Avondale clay loam indicate 
that 20% to 25% of the water applied by either ir- 
rigation or rain will be lost by stage 1 potential 
evaporation, independent of seasonal variations in 
evaporative demand. Presently the techniques 
developed are applicable only to bare soil sur- 
faces. (Robinett-Arizona) 

W76-02224 


A CONTROLLED ENVIRONMENT SYSTEM 
FOR MEASURING PLANT-ATMOSPHERE GAS 
EXCHANGE, 

Forest Service (USDA), Grand Rapids, Minn. 
North Central Forest Experiment Station. 

For primary bibliographic entry see Field 2I. 
W76-02277 


MODELING SOIL WATER MOVEMENT FOR 
TRICKLE IRRIGATION, 

Arizona Univ., Tucson. Dept. of Soils, Water and 
Engineering. 

For primary bibiiographic entry see Fie!d 2G. 
W76-02365 


ENGINEERING AND ECOLOGICAL EVALUA- 
TION OF ANTITRANSPIRANTS FOR INCREAS- 
ING RUNOFF IN COLORADO WATERSHEDS, 
Colorado Univ., Boulder. Dept. of Chemical En- 
gineering. 

For primary bibliographic entry see Field 3B. 
W76-02368 


SOYBEAN AND CORN ROOTING IN 
SOUTHWESTERN MINNESOTA: I. WATER-UP- 
TAKE SINK, 

Agricultural Research Service, Pendleton, Oreg. 
For primary bibliographic entry see Field 3F. 
W76-02403 


ESTIMATING ENERGY BUDGET COM- 
PONENTS TO DETERMINE LAKE HURON 
EVAPORATION, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, Mich., Great Lakes Environmen- 
tal Research Lab. 

S. J. Bolsenga. 

Water Resources Research, Vol 11, No 5, p 661- 
666, October 1975. 2 fig, 3 tab, 22 ref. 


Descriptors: *Evaporation, *Lake Huron, Energy 
budget, Mass transfer, Great Lakes, Energy, Heat 
flow, Advection, Lakes, Estimating. 

Identifiers: *Lake evaporation, *Heat content, 
Global radiation, Long-wave radiation, Sensible 
heat, Heat storage, Standard error, Energy 
storage, Advected heat. 


Evaporation was estimated for Lake Huron by the 
energy budget method and compared to available 
mass transfer estimates. Data from representative 
shoreline station measurements and vessel cruise 
measurements were collected. Agreement 
between evaporation by the energy budget and by 
mass transfer was reasonable from February 
through July, with the exception of May when 
measurement of the heat content was a problem. 
For the remainder of the year the disparity was 
marked. The principal difficulty encountered was 
the lack of meteorological measurements on the 
lake and adequate techniques to extrapolate the 
quantities from shoreline data. Quantitative 
monthly values for each component in the budget 
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equation were the first published for Lake Huron 
and one of the few sets available for the Great 
Lakes. (Roberts-ISWS) 

W76-02425 


SIMULATION OF EVAPOTRANSPIRATION 
AND DRAINAGE FROM MATURE AND 
CLEAR-CUT DECIDUOUS FORESTS AND 
YOUNG PINE PLANTATION, 

Forest Serice (USDA), Franklin, N.C. Coweeta 
Hydrologic Lab. 

L. W. Swift, W. T. Swank, J. B. Mankin, R. J. 
Luxmoore, and R. A. Goldstein. 

Water Resources Research, Vol 11, No 5, p 667- 
673, October 1975, 3 fig, 7 tab, 23 ref. NSF AG- 
199, 40-193-69; NSF AG-389. 


Descriptors: *Simulation analysis, 
*Evapotranspiration, *Drainage, *Deciduous 
forests, *Pine trees, *Appalachian Mountain Re- 
gion, Soils, Atmosphere, Oak trees, Hickory 
trees, Hardwood, Watersheds(Basins), Vegeta- 
tion, Meteorological data, Seasonal, Soil moisture, 
*Model studies. 

Identifiers: *Phenomenological 
Watershed models. 


models, 


Prosper, a phenomenological model of water 
exchange between soil, plant, and atmosphere, 
was used to simulate evapotranspiration and an- 
nual drainage for 2 years from a mature oak- 
hickory forest in the southern Appalachians. The 
simulation was tested by comparing drainage to 
measured streamflow. In a year of unusually high 
precipitation the simulated annua! drainage was 
within 1.5% of measured streamflow. Simulations 
were also performed by using the same 2 years of 
meterologic data, but vegetation parameters were 
changed to represent a young white pine plantation 
and a regrowing hardwood forest one year after 
clear-cutting. The model estimated that drainage 
for an average rainfall year was reduced 20 cm by 
a 16-year-old white pine plantation and increased 
36 cm by clear-cutting. These results were com- 
parable to changes of -20 and +38 cm observed in 
watershed experiments at Coweeta Hydrologic 
Laboratory. Simulated evapotranspiration during 
the summer was nearly identical for hardwood and 
pine forests, while winter and early spring water 
loss was greater for pine. Simulation suggested 
that the greater evapotranspiration by pine was 
due to increased interception in all seasons and in- 
creased transpiration in the dormant season. For 
the clear-cut area, simulated evapotranspiration 
was considerably less than it was for the pine or 
hardwood forest and thus caused simulated soil 
moisture contents to be greater during the summer 
season. (Roberts-ISWS) 

W76-02426 


2E. Streamflow and Runoff 


RETRANSMISSION OF WATER RESOURCES 
DATA USING THE ERTS-1 DATA COLLEC- 
TION SYSTEM, 
Department of the 
(Ontario). 

For primary bibliographic entry see Field 7B. 
W76-02032 


Environment, Ottawa 


ERTS-1 FLOOD HAZARD STUDIES IN THE 
MISSISSIPPI RIVER BASIN, 

National Aeronautics and Space Administration, 
Greenbelt, Md. Goddard Space Flight Center. 

For primary bibliographic entry see Field 7B. 
W76-02033 


A REAL TIME DATA ACQUISITION SYSTEM 

BY SATELLITE RELAY, 

oo of Engineers, Walthan, Mass. New England 
iV. 


For primary bibliographic entry see Field 7B. 
W76-02035 


SURFACE WATER SUPPLY OF THE UNITED 
STATES, 1966-70: PART 8. WESTERN GULF OF 
MEXICO BASINS--VOLUME 1. BASINS FROM 
MERMENTAU RIVER TO COLORADO RIVER. 
Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-02133 


FLOODFLOW CHARACTERISTICS AT 
PROPOSED BRIDGE SITE ON MOHAWK 
RIVER, WHITESBORO, NEW YORK, 
Geological Survey, Albany, N.Y. 

For primary bibliographic entry see Field 4A. 
W76-02136 


FLOODFLOW CHARACTERISTICS AT 
PROPOSED BRIDGE SITE ON WEST BRANCH 
DELAWARE RIVER, DELHI, NEW YORK, 
Geological Survey, Albany, N.Y. 

For primary bibliographic entry see Field 4A. 
W76-02137 


HYDROLOGIC DATA FOR COW BAYOU, 
BRAZOS RIVER BASIN, TEXAS, 1973, 
Geological Survey, Austin, Tex. 

For primary bibliographic entry see Field 7C. 
W76-02145 


FLOODS IN THE FAJARDO-LUQUILLO AREA, 
NORTHEASTERN PUERTO RICO, 

Geological Survey of Puerto Rico, San Juan. 

For primary bibliographic entry see Field 7C. 
W76-02150 


A DETERMINISTIC MODEL FOR SEMI-ARID 
CATCHMENTS, 

Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

S. Nnaji, D. R. Davis, and M. M. Fogel. 

In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, 1974, Flagstaff, Arizona, p 163-175. 2 fig, 1 tab, 
12 ref. 


Descriptors: *Synthetic hydrology, *Semiarid cli- 
mates, *Watersheds(Basins), *Storm runoff, 
*Hydrographs, Drainage area, Hydrology, Water 
sources, Water yield, Storms, Mathematical 
models, Streamflow, Cloudbursts, Surface runoff, 
Meteorology, Rainfall-runoff _ relationships, 
Hydrograph analysis, Climatic data, Computer 
models. 


Semiarid environments exhibit certain hydrologic 
characteristics which must be taken into con- 
sideration for the effective modeling of the 
behavior of catchments in these areas. Convective 
storms, which cause most of the runoff, occur in 
high intensity and short duration during the 
summer months and are highly localized so that 
only a small portion of the catchment actually con- 
tributes flow to the storm hydrograph. Also, 
streams in semiarid catchments are ephemeral 
with flow occurring only about 1 percent of the 
time. This study attempts to develop a simple 
synthetic catchment model that reflects these fea- 
tures of the semiarid environment and for which 
(1) the simplifying assumptions do not preclude 
the inclusion of the important components of the 
runoff process, and (2) parameters of the equa- 
tions representing the component processes have 
physical interpretation and are obtainable from 
basin characteristics so that the model may be ap- 
plicable to ungaged sites. A reductionist approach 
is then applied in which the entire catchment is 
subdivided into a finite number of meshes and the 
various components of the runoff phenomenon are 
delineated within each mesh as independent func- 
tions of the catchment. Simplified forms of the 
hydrodynamic equations of flow are used to route 





flow generated from each mesh to obtain a 
complete hydrograph at the outlet point. 
(Robinett-Arizona) 

W76-02235 


TOPOLOGICALLY RANDOM CHANNEL NET- 

WORKS IN THE PRESENCE OF ENVIRON- 

MENTAL CONTROLS, 

New South Wales Univ., Kensington (Australia). 

School of Geography. 

For primary bibliographic entry see Field 8B. 
76-02408 


TURBULENT DENSE PLUMES IN A LAMINAR 
CROSS FLOW, 

McGill Univ., Montreal (Quebec). Dept. of Civil 
Engineering and Applied Mechanics. 

For primary bibliographic entry see Field 8B. 
W76-02418 


SURFACE WATER SUPPLY OF THE UNITED 
STATES, 1966-70: PART 2. SOUTH ATLANTIC 
SLOPE AND EASTERN GULF OF MEXICO 
BASINS--VOLUME 1. BASINS FROM JAMES 
RIVER TO SAVANNAH RIVER. 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-02486 


HYDROLOGIC UNIT MAP--1974, STATE OF 
IDAHO. 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-02490 


HYDROLOGIC UNIT MAP--1974, STATE OF 
NEVADA. 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-02491 


2F. Groundwater 


MAP SHOWING THICKNESS OF THE PERMI- 
AN (GUADALUPIAN) CAPTAIN AQUIFER, 
SOUTHEAST NEW MEXICO AND WEST 
TEXAS, 

Geological Survey, Albuquerque, N. Mex. 

For primary bibliographic entry see Field 7C. 
W76-02134 


GROUND-WATER LEVELS AND WELL 
RECORDS FOR CURRENT OBSERVATION 
WELLS IN IDAHO, 1974, 

Geological Survey, Boise, Idaho. 

For primary bibliographic entry see Field 7C. 
W76-02139 


HYDROGEOLOGIC AND HYDROCHEMICAL 
FRAMEWORK, SOUTH-CENTRAL GREAT 
BASIN, NEVADA-CALIFORNIA, WITH SPE- 
CIAL REFERENCE TO THE NEVADA TEST 
SITE, 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field SB. 
W76-02140 


SUMMARY APPRAISALS OF THE NATION’S 
GROUND-WATER RESOURCES--UPPER MIS- 
SISSIPPI REGION, 

Geological Survey, Sacremento, Calif. 

For primary bibliographic entry see Field 6B. 
W76-02141 


LAND SUBSIDENCE DUE TO GROUND- 
WATER WITHDRAWAL, ARVIN-MARICOPA 
AREA, CALIFORNIA, 

Geological Survey, Sacramento, Calif. 
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For primary bibliographic entry see Field 4B. 
W76-02142 


GROUND-WATER RESOURCES OF THE CAPE 
HATTERAS NATIONAL SEASHORE, NORTH 
CAROLINA, 

Geological Survey, Raleigh, N.C. 

For primary bibliographic entry see Field 7C. 
W76-02149 


WATER RESOURCES OF THE INNER BASIN 
OF SAN FRANCISCO VOLCANO, COCONINO 
COUNTY, ARIZONA, 

Northern Arizona Univ., Flagstaff. 

For primary bibliographic entry see Field 4B. 
W76-02237 


STRUCTURAL RELATIONS DETERMINED 
FROM INTERPRETATION OF GEOPHYSICAL 
SURVEYS: WOODY MOUNTAIN WELL FIELD, 
COCONINO COUNTY, ARIZONA, 

Northern Arizona Univ., Flagstaff. 

For primary bibliographic entry see Field 4B. 
W76-02238 


PRELIMINARY INVESTIGATION OF THE 
HYDROLOGIC PROPERTIES OF DIATREMES 
IN THE HOPI BUTTES, ARIZONA, 

Northern Arizona Univ., Flagstaff. 

For primary bibliographic entry see Field 4B. 
W76-02239 


GROUND-WATER RESOURCES OF 
LACKAWANNA COUNTY, PENNSYLVANIA, 
Susquehanna River Basin Commission, Har- 
risburg, Pa.; and Pennsylvania State Geological 
Survey, Harrisburg. 

For primary bibliographic entry see Field 4B. 
W76-02483 


RECLAMATION BY TUBEWELL DRAINAGE 
IN RECHNA DOAB AND ADJACENT AREAS, 
PUNJAB REGION, PAKISTAN, 

Geological Survey, Boston, Mass. 

For primary bibliographic entry see Field 4B. 
W76-02484 


GROUND-WATER RECONNAISSANCE IN THE 
FRESNO NORTHEAST AREA, FRESNO COUN- 
TY, CALIFORNIA, 

Geological Survey, Sacramento, Calif. 

For primary bibliographic entry see Field 4B. 
W76-02493 


GROUND-WATER RESOURCES OF ORAN- 
GEBURG COUNTY, SOUTH CAROLINA, 
Geological Survey, Columbia, S.C. 

For primary bibliographic entry see Field 4B. 
W76-02496 


A DIGITAL-COMPUTER MODEL FOR ESTI- 
MATING DRAWDOWNS IN THE SANDSTONE 
AQUIFER IN DANE COUNTY, WISCONSIN, 
Wisconsin Geological Survey, Madison. 

For primary bibliographic entry see Field 4B. 
W76-02498 


2G. Water In Soils 


KINETIC MODEL FOR ORTHOPHOSPHATE 
REACTIONS IN MINERAL SOILS, 
Environmental Protection Agency, Ada, Okla. 
Robert S. Kerr Environmental Research Lab. 

For primary bibliographic entry see Field SD. 
W76-02073 


EFFECT OF VEGETATION ON SOIL HUMIDI- 
TY IN EASTERN KARA KUM, (IN RUSSIAN), 
Yu. M. Miroshinichenko. 

Probl Osvoeniya Pustyn’. 2, 17-22, 1974. (English 
summary). 


Descriptors: *Humidity, Microenvironments, 
*Vegetation effects, Soil surfaces, *Soil moisture, 
*Soil-water-plant relationships. 

Identifiers: Caaligonum-microcarpum,  Cal- 
ligonum-setosum, Carex-physodes, Ephedra-stro- 
bilacea, Haloxylon-aphyllum, Kara-kum, USSR. 


The humidity under Haloxylon aphyllum stands 
differs from that of various plant micro-groups. 
The humidity of soils in H. aphyllum microgroups 
(in undercrown areas) exceeds 4-5 times that of 
soils in Carex physodes microgroups. Humidity in 
soils under Ephedra strobilacea, Calligonum 
microcarpum, C. setosum exceeds that of C. 
physodes. Water accumulation in soils depends on 
sizes of the undercrown areas deprived of C. 
physodes under the influence of litter salts.--Copy- 
right 1975, Biological Abstracts, Inc. 

W76-02208 


ASSESSING SOIL-WATER STATUS VIA AL- 
BEDO MEASUREMENT, 

Agricultural Research Service, Phoenix, Ariz. 
Water Conservation Lab. 

For primary bibliographic entry see Field 2D. 
W76-02224 


LABORATORY EVALUATION OF WATER- 
REPELLENT SOILS FOR WATER HARVEST- 
ING, 

Agricultural Research Service, Phoenix, Ariz. 
Water Conservation Lab. 

For primary bibliographic entry see Field 3B. 
W76-02225 


CHAPARRAL SOILS, 

Forest Service, Berkley, Calif. Pacific Southwest 
Forest and Range Experiment Station. 

L. F. DeBano. 

In: Proc., Symposium on Living with the Chapar- 
ral, Riverside, Calif., 1973:19-34, April 1973. Sier- 
ra Club, San Francisco. 


Descriptors: *Chaparral, *Fire, *Soils, Brush, 
Burning, Erosion, Fertility, Soil physical proper- 
ties, Soil chemical properties, Nitrogen, Wettabili- 
ty, Runoff, Infiltration. 

Identifiers: *Water repellent soils, *Wildfires, 
Plant nutrients. 


The properties of chaparral soils vary widely, 
although many of them are shallow and relatively 
infertile. Wildfires produce changes in these soils 
which affect both their fertility and erosional pro- 
perties. During fire, live plant material and the un- 
derlying litter are consumed, and the unavailable 
plant nutrients contained in this material are trans- 
formed into highly soluble forms in the remaining 
ash. These soluble nutrients may be used for sub- 
sequent plant growth after the fire or lost by ero- 
sion which has been accelerated by the fire. On 
many burned areas infiltration is decreased by a 
water-repellent soil condition. Water repellency is 
produced when organic substances, vaporized by 
the high fire temperatures (sometimes reaching 
1,400F), coat the mineral soil particles. The lower 
infiltration rate of these burned soils causes water 
to run off and carry both soil and dissolved plant 
nutrients with it. The amount of different plant 
nutrients lost during fire and the impact of these 
losses on the natural fertility of chaparral areas is 
currently under study. (Forest Service-USDA) 
W76-02282 


FOREST SOIL, 
Forest Service, Berkley, Calif. Pacific Southwest 
Forest and Range Experiment Station. 

F. DeBano. 
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In: McGraw-Hill Yearbook of Science and 
Technology, p 204-206, May 1973. McGraw-Hill 
Book Co., New York. 


Descriptors: *Wettability, *Organic matter, Infil- 
tration, Erosion, Fire, Burning. 
Identifiers: *Water repellency. 


Organic matter is beneficial to clay soils because it 
aggregates the small particles thereby creating 
larger soil pores which provide better air and water 
movement. In contrast, in sandy soil organic 
matter coats the mineral particles making them 
water repellent. The decreased wettability restricts 
infiltration causing runoff and erosion. Water 
repellency can be produced by wildfires when 
some of the organic compounds in the plant litter 
are distilled downward into the underlying soil 
layers. (Forest Service-USDA) 

W76-02283 


FIRE IN VEGETATION MANAGEMENT: ITS 
EFFECTS ON SOIL, 

Forest Service, Berkley, Calif. Pacific Southwest 
Forest and Range Experiment Station. 

For primary bibliographic entry see Field 4C. 
W76-02284 


MODELING SOIL WATER MOVEMENT FOR 
TRICKLE IRRIGATION, 

Arizona Univ., Tucson. Dept. of Soils, Water and 
Engineering. 

A. W. Warrick, and D. O. Lomen. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-248 048, 
$3.50 in paper copy, $2.25 in microfiche. Project 
Completion Report, October 1975. 17 p, 14 fig, 3 
tab, 21 ref. OWRT B-035-ARIZ(5). 14-31-0001- 
4058. 


Descriptors: *Unsaturated flow, Irrigation, *Soil 
water movement, Equations, Evapotranspiration, 
Model studies, *Soil moisture, Flow rates, 
*Arizona, Flow measurement, Measurement, 
*Mathematical models. 

Identifiers: Matric flux potential, *Moisture flow 
equations, Yuma(Ariz), Sinai Desert, *Trickle ir- 
rigation. 


Solutions of the time dependent linearized soil 
moisture flow equation have been completed for 
point, line, strip, disc and ring sources. These solu- 
tions were used to simulate time dependent 
moisture regimes for various geometries used in 
trickle irrigation. They are also useful as a check 
for elaborate finite difference or finite element 
schemes for solving the non-linear moisture flow 
equations. For one-dimensional steady state flow, 
analytical solutions were obtained for seven types 
of plant water withdrawal functions depending on 
the flux potential as weil as the depth below the 
surface. The solution of the linearized moisture 
flow equations with a point source has been com- 
pared with the finite difference solution of the 
non-linear equations of Brandt et al, as well as 
with field data measured on sandy soil in Yuma 
and the Sinai. These comparisons were very 
favorable but demonstrated that care must be 
taken in applying the model to problems involving 
large fluxuations in moisture content. Two field 
experiments for measuring evapotranspiration 
under trickle irrigation were made in citrus groves 
near Yuma. The objectives of these measurements 
were to study the water uptake distribution in the 
close vicinity of a tree and the microclimate of a 
grove under trickle irrigation. Data obtained dur- 
ing these field trips will be used to analyze the ir- 
rigation policy of the farmers in Yuma and to com- 
pare with the predictions of the corresponding 
mathematical models. 

W76-02365 


HYGIENIC STANDARDIZATION OF DD AND 
DDB COMPOUNDS IN WATER BODIES, (IN 
RUSSIAN), 

Novosibirsk Sanitary Research Inst. (USSR). 
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For primary bibliographic entry see Field 5B. 
W76-02406 


AN IMPROVED METHOD OF SILICON-32 
MEASUREMENT OF GROUNDWATERS, 
Physical Research Lab., Ahmedabad (India). 

For primary bibliographic entry see Field 4B. 
W76-02455 


STRATIFIED SAMPLING OF SOIL MOISTURE, 
Otago Univ., Dunedin (New Zealand). Dept. of 
Geography. 

D. L. Murray, H. F. R. Lagocki, and R. M. 
Jackson. 

New Zealand Journal of Science, Vol 18, No 2, p 
269-276, June, 1975. 3 fig, 2 tab, 7 ref. 


Descriptors: *Soil moisture, *Moisture content, 
*Stratification, *Soil analysis, *Soil horizons, Soil 
water, Soil physics, Soil types, Gravimetric analy- 
sis, Soil physical properties, Slopes, Statistical 
methods, Sampling, Stratigraphy. 

Identifiers: *Stratified sampling, Mosgiel(New Za- 
land) 


The variation of gravimetric moisture content 
within undrained experimental plots located in the 
gently rolling phase of Otokia silt loam near 
Mosgiel, New Zealand is examined. The effects of 
stratification of each plot into 3 hydrologic 
response zones are also examined in terms of the 
precision of the estimate of mean moisture content 
of the plot. Stratification of the sample of moisture 
content on the basis of change of slope signifi- 
cantly increased the precision of the estimate of 
the plot mean. If variability of moisture content in 
the future is similar to that of the samples 
analyzed, a sample size of 80 for the A and B 
horizons and 50 for the AB horizon will ensure a 
95 percent confidence interval about the sample 
mean of not more than 2 percent moisture content. 
(Robinett-Arizona) 

W76-02457 


2H. Lakes 


INCIDENCE AND CAUSE OF GAS-BUBBLE 
DISEASE IN A HEATED EFFLUENT, 

North Carolina Wildlife Resources Commission, 
Raleigh. 

For primary bibliographic entry see Field 5C. 
W76-02006 


RESPONSE OF PERCH AND THEIR FORAGE 
TO THERMAL DISCHARGES IN LAKE ON- 
TARIO, 

State Univ. of New York at Buffalo. Dept. of 
Biology 

For primary bibliographic entry see Field 5C. 
W76-02015 


SNOW-EXTENT MAPPING AND LAKE ICE 
STUDIES USING ERTS-1 MSS TOGETHER 
WITH NOAA-2 VHRR, 
National Environmental 
Washington, D.C. 

For primary bibliographic entry see Field 7B. 
W76-02028 


Satellite Service, 


DYNAMICS OF PLAYA LAKES IN THE TEXAS 
HIGH PLAINS, 

Texas Tech Univ., Lubbock. 

cor pemeney bibliographic entry see Field 7B. 
W76-02030 


APPLICATION OF ERTS IMAGERY TO EN- 
VIRONMENTAL STUDIES OF LAKE CHAM- 
PLAIN, 

Vermont Univ., Burlington. 

ot ony bibliographic entry see Field 7B. 


UPDATING COASTAL AND NAVIGATIONAL 
CHARTS USING ERTS-1 DATA, 

Environmental Research Inst. of Michigan, Ann 
Arbor. 

For primary bibliographic entry see Field 7B. 
W76-02042 


AIRCRAFT AND SATELLITE MONITORING 
OF WATER QUALITY IN LAKE SUPERIOR 
NEAR DULUTH, 

Wisconsin Univ., Madison. Dept. of Civil and En- 
vironmental Engineering. 

For primary bibliographic entry see Field 5A. 
W76-02051 


QUANTITATIVE WATER QUALITY WITH 
ERTS-1, 

Geological Survey, Lawrence, Kans. 

For primary bibliographic entry see Field 5A. 
W76-02052 


GREAT LAKES WATER QUALITY 1974 AN- 
NUAL REPORT. 

International Joint Commission-United States and 
Canada. Great Lakes Water Quality Board. 

For primary bibliographic entry see Field 5G. 
W76-02080 


SURFACE WATER SUPPLY OF THE UNITED 
STATES, 1966-70: PART 8. WESTERN GULF OF 
MEXICO BASINS--VOLUME 1. BASINS FROM 
MERMENTAU RIVER TO COLORADO RIVER. 
Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-02133 


INVESTIFATION OF VERTICAL MIXING IN 
THE DISPERSION OF POLLUTANTS IN LAKE 
ERIE, 

Cleveland State Univ., Cleveland, Ohio. Dept. of 
Chemical Engineering. 

For primary bibliographic entry see Field 5B. 
W76-02152 


NUMERICAL SOLUTION TO A TWO-DIMEN- 
SIONAL DISPERSION EQUATION, 

Cleveland State Univ., Cleveland, Ohio. Dept. of 
Chemical Engineering. 

For primary bibliographic entry see Field 5B. 
W76-02153 


CRITERIA FOR THE USE OF VERTICAL 
AVERAGING IN GREAT LAKES DISPERSION 
MODELS, 

Cleveland State Univ., Cleveland, Ohio. Dept. of 
Chemical Engineering. 

For primary bibliographic entry see Field 5B. 
W76-02154 


CRITERIA FOR THE USE OF VERTICAL 
AVERAGING IN ENVIRONMENTAL DISPER- 
SION MODELS, 

Cleveland State Univ., Cleveland, Ohio. Dept. of 
Chemical Engineering. 

F. M. Galloway, Jr. 

(1975), 40 p, 12 fig, 1 tab, 16 ref, append. 


Descriptors: *Model_ studies, *Dispersion, 
*Diffusion, *Diffusivity, Velocity, Flow profiles, 
*Computer models, Path of pollutants, Average 
flow, Lakes, Rivers, Estuaries. 

Identifiers: * Vertical diffusivity. 


Vertical averaging, or averaging in a plane perpen- 
dicular to the mean flow, in environmental disper- 
sion problems is desirable from the standpoint of 
efficiency of computer solution. A method is 
presented, based on computer solution of a model 
transport problem, for estimating when cross- 
plane averaging is appropriate. The method is ap- 





plied to four examples representing typical lakes, 
rivers, estuaries and the atmosphere, respectively. 
The results are correlated in terms of a charac- 
teristic length, velocity and turbulent diffusivity, 
and two dimensionless parameters that depend on 
the velocity and vertical diffusivity profiles. These 
parameters vary over a relatively small range for 
the variety of examples that are considered. (See 
also W76-02152) 

W76-02155 


CRITERIA FOR THE USE OF VERTICAL 
AVERAGING IN GREAT LAKES DISPERSION 
MODELS, 

Cleveland State Univ., Cleveland, Ohio. Dept. of 
Chemical Engineering 

F. M. Galloway, and S. J. Vakil. 

May 1975, 33 p, 12 fig, 3 tab, 9 ref. 


Descriptors: *Computer models, *Model studies, 
*Lake Ontario, Lakes, *Dispersion, Diffusivity, 
*Diffusion, Path of pollutants, Great Lakes. 


A basic question in developing a dispersion model 
is when can vertical averaging be used to reduce 
the dimensionality of the problem, thus resulting 
in considerable savings of computer time. A model 
problem involving horizontal convection and verti- 
cal diffusion is solved on the computer to establish 
criteria for vertical averaging. Effective horizontal 
dispersion coefficients (Ke), for use after vertical 
averaging, were computed from the results of the 
model problem and also from a formula given by 
Csanady. Both methods gave good agreement for 
the values of Ke. Predicted values of Ke as a func- 
tion of horizontal length scale are in good agree- 
ment with measured horizontal dispersion coeffi- 
cients from dye release studies in Lake Ontario. 
The mechanism involving vertical shear of 
velocity and vertical diffusion may therefore be as 
important as horizontal turbulence, or more so, in 
producing horizontal dispersion. (See also W76- 
02152 

W76-02156 


PHOTOSYNTHETIC ACTIVITY OF _IN- 
DIVIDUAL ALGAL SPECIES OF THE PLANK- 
TON OF LAKE KRIVOYE, (IN RUSSIAN), 
Akademiya Nauk SSSR, Leningrad. 
Zoologicheskii Institut. 

For primary bibliographic entry see Field 5C. 
W76-02206 


A BACTERIAL WATER QUALITY INVESTIGA- 


TION OF CANYON LAKE, 
Arizona Univ., Tucson. Dept. of Watershed 
Management. 


For primary bibliographic entry see Field 5B. 
W76-02232 


TIME-RELATED CHANGES IN WATER 
QUALITY G¥ STOCK TANKS OF SOUTHEAST- 
ERN ARIZONA, 

Agricultural Research Service, Tucson, Ariz. 
Southwest Watershed Research Center. 

For primary bibliographic entry see Field 5B. 
W76-02233 


EVALUATION OF MATHEMATICAL MODELS 
FOR TEMPERATURE PREDICTION IN DEEP 
RESERVOIRS, 

Vanderbilt Univ., Nashville, Tenn. 

For primary bibliographic entry see Field 5B. 
W76-02270 


SUMMER DISTRIBUTION OF THE 
NEARSHORE FISH COMMUNITY NEAR A 
THERMAL GENERATING STATION AS 
DETERMINED BY ACOUSTIC CENSUS, 
Canada Centre for Inland Waters, Burlington 
(Ontario); and Fisheries and Marine Service, Ot- 
tawa (Ontario). Great Lakes Biolimnology Lab. 
For primary bibliographic entry see Field 5B. 
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W76-02321 


REMOTE SENSING OF WATER QUALITY IN 
PRAIRIE LAKES, 

South Dakota State Univ., Brookings. Dept. of 
Botany and Biology. 

For primary bibliographic entry see Field 5A. 
W76-02363 


EVALUATING A MATHEMATICAL MODEL 
FOR PREDICTING LAKE EUTROPHICATION, 
Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

For primary bibliographic entry see Field 5C. 
W76-02370 


HORIZONTAL TURBULENT ENERGY 
TRANSFER ASSOCIATED WITH A GREAT 
LAKES COASTAL CURRENT, 
Wisconsin Univ., Madison. 
Center. 

T. Green, and L. A. Yeske. 
Tellus, Vol 27, No 4, p 384-396, 1975, 10 fig, 4 tab, 
24 ref. NSF 33140, NASA NGL 50-005-127. 


Marine Studies 


Descriptors: *Turbulent flow, *Energy transfer, 
*Lake Superior, Great Lakes, Photogrammetry, 
Aerial photography, Reynolds number, Kinetics, 
Flow, Winds, Lakes, Currents(Water). 

Identifiers: *Turbulent energy, *Coastal current, 
Keweenaw current, Kinetic energy, Wind 
direction, Cross-current winds. 


The small-scale surface structure of the 
Keweenaw Current in Lake Superior was mea- 
sured using aerial photogrammetric techniques 
several times during the summers of 1971 and 
1972. The transfer of kinetic energy from the mean 
flow by the action of the Reynolds stresses was 
calculated. Energy transfers both to and from the 
mean flow occurred, and were a significant frac- 
tion of the mean kinetic energy. The results sug- 
gested that such transfers result mainly in a long- 
current redistribution of energy. The direction of 
energy transfer may have been related to wind 
direction; along-current winds occurred in con- 
junction with transfer from the mean flow, cross- 
current winds with transfer to the mean flow. 
(Roberts-ISWS) 

W76-02411 


VERTICAL PATTERNS OF EDDY DIFFUSION 
DURING STRATIFICATION IN CASTLE LAKE, 
CALIFORNIA, 

California Univ., Davis. Div. of Environmental 
Studies; and California Univ., Davis. Inst. of 
Ecology. 

A. Jassby, and T. Powell. 

Limnology and Oceanography, Vol 20, No 4, p 
530-543, July 1975. 3 fig, 4 tab, 36 ref. 


Descriptors: *Diffusion, *Lakes, *California, 
*Stratification, Dispersion, Turbulent flow, Heat 
transfer, Thermodynamics, Radiation, Solar radia- 
tion, Eddies. 

Identifiers: *Eddy diffusivity, *Temperature dis- 
tribution, Radiation flux, *Castle Lake(Calif), 
Solar spectrum, Brunt-Vaisala frequency. 


The vertical eddy diffusivity for heat, Kz, which 
characterized the intensity of vertical mixing, was 
estimated for depths below the epilimnion in Cas- 
tle Lake, California, calculated from a series of 
temperature profiles collected during summer 1972 
suitably corrected for solar radiation absorption. 
Kz was usually much larger than the molecular 
value of diffusivity, indicating that thermal energy 
is transported in the vertical almost entirely by tur- 
bulent mechanisms, even below the epilimnion. 
Further, Kz varied significantly with depth and 
was well described in the region of high stratifica- 
tion by the form log (Kz) = log b + m log (sq. N), 
where m = -0.40 + or - 0.02 and N squared = 
(Brunt-Vaisala frequency) squared, a result close 
to a previous theoretical prediction. (Lee-ISWS) 


W76-02414 


ESTIMATING ENERGY BUDGET COM- 
PONENTS TO DETERMINE LAKE HURON 
EVAPORATION, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, Mich., Great Lakes Environmen- 
tal Research Lab. 

For primary bibliographic entry see Field 2D. 
W76-02425 


REPORT TO INTERNATIONAL JOINT COM- 
MISSION, UNITED STATES AND CANADA, 
GREAT LAKES WATER QUALITY,STATUS OF 
PERTINENT EPA RESEARCH, 

National Environmental! Research Center, Corval- 
lis, Oreg. 

For primary bibiiographic entry see Field 5G. 
W76-02451 


AN EVALUATION OF THE RAINBOW TROUT- 
WARMWATER SPECIES FISHERY IN PARKER 
CANYON LAKE, 

Arizona Univ., Tucson. School of Renewable 
Natural Resources. 

L. E. Otte. 

Master of Science Thesis, 1975, 53 p, 11 fig, 5 tab, 
29 ref, 5S append. 


Descriptors: *Rainbow trout, *Fish, *Arizona, 
*Fsh management, *Fish stocking, Trout, Cold- 
water fish, Sport fish, Fishing, Channe! catfish, 
Bass, Sunfishes, Fish conservation, Fish physiolo- 
gy, Fish populations, Fisheries, Ecology, Environ- 
mental effects, Warm-water fishing, Cold-water 
fishing, Recreation, Dissolved oxygen, Water tem- 
perature, Lakes. 

Identifiers: *Parker Canyon Lake(Ariz). 


Parker Canyon Lake, located in southeastern 
Arizona at an elevation of 1636 meters, was stu- 
died in relation to the biology and harvest of the 
stocked rainbow trout and their compatibility with 
the warmwater species of channel catfish, lar- 
gemouth bass, green sunfish and bluegill, from Oc- 
tober 24, 1973 through November !, 1974. After 
stocking, the trout dispersed to the littoral areas 
around the lake, feeding primarily on zooplankton 
during the winter (December-February) and on 
midge pupae or larvae during the spring (March- 
May). Five monthly stockings of 8- to 10-inch rain- 
bow trout began in November and by the end of 
April, 90 to 95 percent of all trout had been har- 
vested from the lake. During the summer, dis- 
solved oxygen was at least 3mg/l and temperature 
was 21C or less at a depth of 6 to 7 m. The littoral 
plant beds provided the warmwater species with 
food, cover and spawning sites throughout the 
year. Although food and habitat overlap occurred 
between rainbow trout and warmwater species, it 
did not adversely affect the fish, and the fishery of 
Parker Canyon Lake was biologically compatible. 
Stockings of rainbow trout only in the cooler 
months (December through February) would pre- 
vide more fish for recreation by stimulating an- 
glers to fish for warmwater species later in the fall 
and earlier in the spring, and thus maintain year- 
round fishing in the lake. (Robinett-Arizona) 
W76-02454 


THE PHYTOPLANKTON OF CANYON LAKE, 
ARIZONA, 

Arizona State Univ., Tempe. Dept. of Botany and 
Microbiology. 

For primary bibliographic entry see Field SC. 
W76-02459 


SURFACE WATER SUPPLY OF THE UNITED 
STATES, 1966-70: PART 2. SOUTH ATLANTIC 
SLOPE AND EASTERN GULF OF MEXICO 
BASINS--VOLUME 1. BASINS FROM JAMES 
RIVER TO SAVANNAH RIVER. 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 


WATER CYCLE—Field 2 
Lakes — Group 2H 


W76-02486 


LIMNOLOGICAL DATA FOR DONNER LAKE, 
CALIFORNIA, MAY 1973 THROUGH 
DECEMBER 1973, 

Geological Survey, Sacramento, Calif. 

A. E. Dong. 

Open-file report, September 1975. 51 p, 2 fig, 11 
tab, 5 ref. 


Descriptors: *Limnology, *Lakes, *California, 
Basic data collections, Physical properties, 
Chemical properties, Biological properties, Lake 
morphology, Lake morphometry, Sampling, 
Chemical analysis, Hydrology. 

Identifiers: *Donner Lake(Calif). 


Data were collected in the spring of 1973 for 
definition of certain physical, chemical, and 
biological characteristics of Donner Lake, Calif. 
The lake probably was in an unenriched condition 
at the time of the study. Any future changes in the 
lake, caused by natural or human influences, can 
be related to the conditions documented in this re- 
port. Donner Lake in Nevada County is about 80 
miles northeast of Sacramento. The lake has a sur- 
face area of 1.5 sq mi and lies at an altitude of 
5,935 ft above mean sea level. The lake is regu- 
lated by a small dam and has a usable capacity of 
9,500 acre-ft of water. The 14 sq mi drainage area 
consists of mostly coniferous forests. Three major 
inlets, Lakeview Creek, Billy Mack Creek, and 
Negro Creek, enter the lake from the west end of 
the lake. Donner Creek, outlets of the lake, 
received lake water below the dam at the east end 
of the lake and flows eastward into the Truckee 
River. The climate of Donner Lake basin is of 
highland type--winters are cold with abundant 
snowfall, and subzero temperatures are often 
recorded. The long-term average temperature is 26 
deg F (-3 deg C) in January. Summers are cool and 
dry with a long-term average July temperature of 
62 deg F (16 deg C). Long-term average annual 
percipitation is about 45 in. Average annual 
evaporation from the lake is about 36 in. Water 
samples were collected once monthly during May, 
August, October, and December; and twice 
monthly during June and July. (Woodard-USGS) 
W76-02487 - 


LIMNOLOGICAL DATA REPORT FOR THE 
MAINE DEPARTMENT OF ENVIRONMENTAL 
PROTECTION--U.S. GEOLOGICAL SURVEY 
COOPERATIVE LAKE STUDIES PROJECT, 
Geological Survey, Augusta, Maine. 

For primary bibliographic entry see Field 7C. 
W76-02492 


FOSSIL FISHES FROM THE PLICENE OR 
PLEISTOCENE CACHE FORMATION, LAKE 
COUNTY, CALIFORNIA, 

Geological Survey, Menlo Park, Calif. 

R. W. Casteel, and M. J. Rymer. 

Journal of Research of the U S Geological Survey, 
Vol 3, No 5, p 619-622, September-October 1975. 2 
fig, 26 ref. 


Descriptors: *Lakes, *Fish, *Geologic time, 
*Pleistocene Epoch, *California, Freshwater fish. 
Identifiers: *Lake County(Calif), *Fossil fishes, 
Cache formation, Fossil-current fish relationships. 


The remains of fossil fishes comprising three spe- 
cies were found in the Cache Formation in Lake 
County, Calif. The rocks containing the fossils are 
considered to be late Pliocene or early Pleistocene. 
The species are all freshwater and primarily quiet- 
water types that now live in Clear Lake and the 
waters of the surrounding area, suggesting con- 
tinuity between the present lake and a lake 
represented by the rocks of the Cache Formation. 
(Woodard-USGS) 

W76-02495 








Field 2—WATER CYCLE 
Group 2|—Water In Plants 


21. Water In Plants 


SOME NEW ASPECTS OF PLANT INDICATION 
OF HYDROGEOLOGICAL CONDITIONS IN 
DESERTS, (IN RUSSIAN), 

S. G. Laricheva. 

Ekologiya, Vol 5, No 4, p 38-42, 1974. 


Descriptors: *Deserts, *Hydrologic aspects, 
*Desert plants, *Groundwater, *Water utilization, 
Evaporation, Infiltration, Equilibrium, Transpira- 
tion. 

Identifiers: Water exchange, Desuction. 


In the light of new concepts on the types of water 
exchange in the zone of aeration, concepts of the 
interrelation between various ecological groups of 
sand desert plants and groundwater are examined. 
The possibility of plant indication of 4 types of 
water exchange in the zone of aeration is 
discussed. These are: the evaporative type, which 
indicates the expenditure of groundwater primari- 
ly due to physical evaporation; the infiltration type 
in which groundwater is supplied mainly by 
precipitation; the equilibrium type characterized 
by the absence of precipitation and consumption 
of groundwater; and the ‘desuctive’ type of water 
exchange which presumes the consumption of 
groundwaters by their ‘desuction’ (uptake by 
roots) and transpiration during physiological ac- 
tivity of plants.--Copyright 1975, Biological Ab- 
stracts, Inc. 

W76-02003 


SODIUM RELATIONS IN DESERT PLANTS: 3. 
CATION-ANION RELATIONSHIPS IN THREE 
SPECIES WHICH ACCUMULATE’ HIGH 
LEVELS OF CATIONS IN LEAVES, 

California Univ., Los Angeles. Lab. of Nuclear 
Medicine and Radiation Biology. 

For primary bibliographic entry see Field 3C. 
W76-02158 


EFFECT OF VEGETATION ON SOIL HUMIDI- 
TY IN EASTERN KARA KUM, (IN RUSSIAN), 
For primary bibliographic entry see Field 2G. 
W76-02208 


STOMATAL MOVEMENT AND WATER RELA- 
TIONS IN CROPS: 2. STOMATAL BEHAVIOR 
OF TOBACCO LEAVES OF DIFFERENT AGES 
AND THE INFLUENCE OF SOIL WATER 
SHORTAGE, (IN JAPANESE), 

Ehime Univ., Matsuyama (Japan). Coil of Agricul- 
ture. 

S. Jodo. 

Proc Crop Sci Soc Jap, Vol 42, No 1, p 123-130, 
1973. 


Descriptors: *Stomata, Crop production, 
*Leaves, *Tobacco, Soil moisture, Light, Solar 
radiation, *Xylem. 

Identifiers: *Soil moisture stress(Plants). 


Diurnal stomatal behavior was studied in 3 leaves 
(an upper immature, a middle immature, and a 
lower mature leaf) of a potted tobacco plant under 
greenhouse conditions using recording porome- 
ters, for 3 days. The effect of soil moisture stress 
(pF) upon stomatal behavior was also examined. 
Every morning, pre-dawn opening was evidently 
in the upper and middle immature leaves, but was 
hardly seen in the lower mature leaf. Stomatal 
opening markedly increased in every leaf with in- 
creasing light intensity after sunrise even under 
high soil moisture stress. The time of peak sto- 
matal opening appeared earlier as the leaf became 
older. In the case of the immature leaf, the same 
phenomenon was seen under highest pF condition. 
These peaks showed a sharp shape by the shorten- 
ing of their width (opening period) due to the oc- 
currence of midday closure. The lower mature leaf 
showed marked midday closure of stomata at high 
light intensity even mild soil moisture stress pF 


3.10, but the upper immature leaf scarcely showed 
midday closure. Soil moisture stress increment 
promoted the development of midday closure in 
depth and length in every leaf, especially in the 
upper and middle immature leaves. Average sto- 
matal opening and opening period decreased with 
increasing leaf age and soil moisture stress. This 
resulted because a leaf water deficit was produced 
by internal (leaf age) and external (pF) conditions, 
and such deficit caused the midday closure and the 
suppression of reopening of tobacco stomata. A 
marked difference was found between the 
forenoon stomatal opening curve and the after- 
noon stomatal closing curve within the middle and 
lower leaves. Photoactive opening (including 
hydropassive opening) after sunrise and midday 
closure (hydroactive closing) under strong solar 
radiation occurred simultaneously in the tobacco 
stomata in 3 leaves. Such synchronism suggests 
that these stomatal behaviors were associated with 
the variation of xylem hydraulic tension.--Copy- 
right 1974, Biological Abstracts, Inc. 

W76-02252 


CONIFEROUS STANDS CHARACTERIZED 
WITH THE WEIBULL DISTRIBUTION, 

Forest Service (USDA) , Coweeta Hydrologic 
Lab. Franklin, N.C. 

H. T. Schreuder, and W. T. Swank. 

Canadian Jounral of Forest Research, Vol 4, No 4, 
p 518-523, July 1974. 6 p, 1 fig, 5 tab, 15 ref. 


Descriptors: *Coniferous trees, ‘*Statistical 
models, *Canopy, White pine trees, Loblolly pine 
trees, Biomass, North Carolina. 

Identifiers: *Stand structure. 


The Weibull distribution equation was employed 
to summarize diameter, basal area, surface area, 
biomass, and crown profile distribution data well 
for several different ages of white and loblolly 
pine plantations. The data for diameter, basal area, 
surface area, and biomass were easily summarized 
by this one distribution in a theoretically con- 
sistent fashion. This is not possible with the nor- 
tal and the gamma distributions, and the lognor- 
mal gives less satisfactory results. The distribution 
function should prove useful in modeling tree 
stands since only the parameter values need to be 
change over time for the above variables. The 
change in these parameters may be a good way to 
characterize and interpret changes in stands over 
time. (Forest Service-USDA) 

W76-02276 


A CONTROLLED ENVIRONMENT SYSTEM 
FOR MEASURING PLANT-ATMOSPHERE GAS 
EXCHANGE, 

Forest Service (USDA), Grand Rapids, Minn. 
North Central Forest Experiment Station. 

James M. Brown. 

U.S.D.A. Forest Serv. Res. Note NC-189, 4 p, 
1975. 


Descriptors: *Laboratory equipments, Equip- 
ment, *Transpiration, *Transpiration control, 
Plant physiology, Methodology. 

Identifiers: Controlled environment system, Gas 
exchange, Tree seedlings. 


Describes an inexpensive, efficient system for 
measuring pplant-atmosphere gas exchange. 
Designed to measure transpiration from potted 
tree seedlings, it is readily adaptable for measuring 
other gas exchanges or gas from plant parts. Light 
level, air and root temperature can be precisely 
controlled at minimum cost. (Forest Service- 


USDA) 
W76-02277 


NEW CONCEPTS ON THE WATER REGIME 
OF PLANTS OF THE KARA KUM DESERT, (IN 
RUSSIAN), 

Akademiya Nauk SSSR, Leningrad. Botanicheskii 
Institut. 

V. M. Sveshnikova. 





Ekologiya, 5(4), 27-31, 1974. 


Descriptors: *Plant growth, ‘*Desert plants, 
*Deserts, *Arid climates, *Water requirements, 
Transpiration, Regime. 

Identifiers: Kara-Kum desert, USSR. 


A comprehensive characterization of the water 
regime of plants (30 spp.) of the Kara-Kum desert 
(USSR) is given and the diversity of forms of plant 
adaptation to arid conditions is discussed. The 
transpiration of trees and shrubs in the desert is 
lower than transpiration of herbaceous annuals. 
Long-vegetating plants are characterized by low 
saturation deficit values; the water deficit is high 
only in the leaves of ephemerals.--Copyright 1975, 
Biological Abstracts, Inc. 

W76-02317 


SIMULATION OF EVAPOTRANSPIRATION 
AND DRAINAGE FROM MATURE AND 
CLEAR-CUT DECIDUOUS FORESTS AND 
YOUNG PINE PLANTATION, 

Forest Serice (USDA), Franklin, N.C. Coweeta 
Hydrologic Lab. 

For primary bibliographic entry see Field 2D. 
W76-02426 


GERMINATION RESPONSES OF A NEW MEX- 
ICO POPULATION OF PARRY AGAVE 
(AGAVE PARRYI ENGLEM. VAR. PARRY I 
TO CONSTANT TERMPERATURE, WATER 
STRESS, AND PH, 

Texas Univ. at El Paso. Dept. of Biological 
Sciences. 

C. E. Freeman. 

Southwestern Naturalist, Vol 20, No 1, p 69-74, 
May 15, 1975. 2 fig, 10 ref. 


Descriptors: *Germination, *Viability, *Desert 
plants, *Soil-water-plant relationships, 
*Environmental effects, Water requirements, 
Plant growth, Dormancy, Drought resistance, 
Moisture stress, Reproduction, Seeds, *New Mex- 
ico, Predation. 

Identifiers: Parry agave(Agave parryi), Seedling 
establishment, Constant temperature. 


Since little is known about the germination 
requirements and tolerances of desert plant spe- 
cies, this study was undertaken to determine what 
factors might be responsible for the apparent low 
success of seedling establishment of Parry agave 
(Agave parryi). Five plants were selected from a 
population in the Sacramento Mountains, New 
Mexico, and germination trials conducted. Op- 
timum constant temperature was near 25C. Ger- 
mination was delayed progressively at water 
stresses to -5.0 bars, virtually ceasing at -10 bars, 
and was best at a pH of 7.0 to 8.0, declining at 8.5. 
Preliminary studies indicated that A. parryi seeds 
have no dormancy requirements and germinate 
equally well on or buried beneath the soil surface. 
It was concluded that paucity of A. parryi 
seedlings under field conditions is due to such fac- 
tors as drought, high temperatures, and predation, 
and that seedling survival would occur during the 
favorable rainy, cool periods which occur decades 
apart, vegetative reproduction being most impor- 
tant between those unusual years. (Mills-Arizona) 

W76-02456 


INVESTIGATION OF DIATOM POPULATIONS 
IN RHITRON AND POTAMON COMMUNITIES 
IN OAK CREEK, ARIZONA, 

Northern Arizona Univ., Flagstaff. Dept. of 
Biological Science. 

For primary bibliographic entry see Field SA. 
W76-02458 
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2J. Erosion and Sedimentation 


QUALITY OF SURFACE WATERS OF THE 
UNITED STATES, 1970: PART 3. OHIO RIVER 
BASIN 


Geological Survey, Reston, Va. 
For primary bibliographic entry see Field 7C. 
W76-02132 


REDWOOD NATIONAL PARK STUDIES DATA 
RELEASE NUMBER 1: REDWOOD CREEK, 
HUMBOLDT COUNTY, CALIFORNIA, SEP- 
TEMBER 1, 1973-APRIL 10, 1974, 

Geological Survey, Menlo Park, Calif. 

For primary bibliographic entry see Field 7C. 
W76-02144 


LARGE SCALE COLOR PHOTOGRAPH FOR 
EROSION EVALUATIONS ON RANGELAND 
WATERSHEDS IN THE GREAT BASIN, 

Nevada Univ., Reno. 

P. T. Tueller, and D. T. Booth. 

In: Papers from the Fall Convention, American 
Society of Photogrammetry, October 26-31, 1975. 
Falls Church, Virginia, p 708-753, (1975), 11 fig, 7 
tab, 35 ref, 3 append. 


Descriptors: *Remote sensing, *Aerial photog- 
raphy, *Soil erosion, *Arid lands, *Great Basin, 
Erosion, Semiarid climates, Watersheds(Basins), 
Soil surfaces, Wind erosion, Rill erosion, Erosion 
rates, Gullies, Geomorphology, Topography, 
Gully erosion, Costs, Ranges, Land management, 
Surveys, Terrain analysis. 

Identifiers: Stereo photography, Flow patterns, 
Litter movement, Vesicular horizons. 


The practicability of using vertical, aerial photog- 
raphy to study erosion conditions on arid and 
semiarid range watersheds in the Great Britain was 
verified. Large scale (1:600) 70 mm sequential 
color photographs in stereo pairs were used. Soil 
surface factors, applicable to erosion, which were 
studied using aerial photography included flow 
patterns, wind erosion, litter movement, vesicular 
horizons, bare ground, rills, and gullies. Using 
these factors, ground observations were compared 
with photographic data to develop descriptions, 
keys, and guidelines for the interpretation of each 
erosion condition. The interpretation guidelines 
developed lead to evaluations that are at least as 
accurate as those currently being obtained on the 
ground. Costs invol«d in flight time and in- 
terpretation averaged less than 0.025 dollars per 
hour (0.01 dollars per acre). (Robinett-Arizona) 
W76-0216 


APPLICABILITY OF THE UNIVERSAL SOIL 
LOSS EQUATION TO SEMIARID RANGELAND 
CONDITIONS IN THE SOUTHWEST, 
Agricultural Research Service, Tucson, Ariz. 
Southwest Watershed Research Center. 

K.G. Renard, J. R. Simanton, and H. B. Osborn. 
In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
2, Flagstaff, Arizona, p 18-32. 6 fig, 2 tab, 

ref. 


Descriptors: *Sediment yield, *Semiarid climates, 
*Erosion rates, *Soil erosion, *Estimating equa- 
tions, Sediment discharge, Sedimentation rates, 
Sediments, Sediment load, Ranges, Range 
management, Southwest U. S., Rainfall, Surface 
runoff, Rainfall-runoff relationships, Slopes, Ero- 
sion control, Channel morphology, Small 
watersheds, *Arizona, Erosion. 

Identifiers: Soil loss, Sediment yield prediction, 
Walnut Gulch Experimental Watershed(Ariz), 
Universal Soil Loss Equation. 


An erosion prediction method that has recently 
received wide attention in the United States is the 
Universal Soil Loss Equation which is given as: 
A=RKLSCP. Where A = estimated soil loss 
(tons/acre/year), R = a rainfall factor, K = a soil 
erodibility factor, L = a slope length factor, S = a 
slope gradient factor, C = a cropping-management 
factor, and P = an erosion control practice factor. 
Data collected on the Walnut Gulch Experimental 
Watershed in Southeastern Arizona were used to 
estimate these factors for semiarid rangeland con- 
ditions. The equation was then tested with data 
from watersheds of 108 and 372 acres. The pre- 
dicted value of annual sediment yield was 1.29 
tons/acre/year as compared with an average 1.64 
tons/acre/year for 4 years of data for the 108-acre 
watershed, and a sediment yield of 0.39 
tons/acre/year was predicted for the 372-acre 
watershed as compared with the measured value 
of 0.52 tons/acre/year. Although good agreement 
was noted between predicted and actual sediment 
yield, additional work is needed before the equa- 
tion can be applied to other areas of the 
Southwest. (Robinett-Arizona) 

W76-02222 


UNCERTAINTY IN SEDIMENT YIELD FROM A 
SEMI-ARID WATERSHED, 

Arizona Univ., Tucson. Dept. of Systems and In- 
dustrial Engineering. 

J. H. Smith, M. Fogel, and L. Duckstein. 

In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, 1974, Flagstaff, Arizona, p 258-268. 3 fig, 13 
ref, append. 


Descriptors: *Sediment yield, *Semi-arid cli- 
mates, *Soil erosion, *Estimating equations, 
*Synthetic hydrology, *Rainfall-runoff relation- 
ships, Erosion rates, Sediment discharge, Erosion, 
Sedimentation rates, Sediments, Sediment load, 
Range management, Southwest U.S., *Arizona, 
Rainfall, Surface runoff, Rainfall-runoff relation- 
ships, Small watersheds, Streamflow, Mathemati- 
cal models, Planning. 

Identifiers: Storm duration, Atterbury 
watershed(Tucson Ariz), Peak flow, Universal 
Soil Loss Equation. 


A stochastic model is presented for the prediction 
of sediment yield in a semi-arid watershed based 
on rainfall data and watershed characteristics. 
Random variables which lead to uncertainty in the 
model are rainfall amount, storm duration, runoff, 
and peak flow. Soil Conservation Service formulas 
are used to compute the runoff and peak flow 
components of the Universal Soil Loss Equation, 
and a transformation of random variables is used 
to obtain the distribution function of sediment 
yield from the joint distribution of rainfall amount 
and storm duration. Applications of the model are 
in the planning of reservoirs and dams where the 
effective lifetime of the facility may be evaluated 
in terms of storage capacity as well as the effects 
of land management of the watershed. In order to 
calibrate the model and to evaluate the uncertain- 
ties involved, experimental data from the Atterbu- 
ry watershed near Tucson, Arizona were used. 
(Robinett-Arizona) 

W76-02240 


A PHOTOGRAPHIC TECHNIQUE FOR MONI- 
TORING EROSION ON STRIP MINED LANDS, 
Forest Service (USDA), Berea, Ky. Northeastern 
Forest Experiment Station. 

For primary bibliographic entry see Field 5A. 
W76-02278 


FOREST SOIL, 

Forest Service, Berkley, Calif. Pacific Southwest 
Forest and Range Experiment Station. 

For primary bibliographic entry see Field 2G. 
W76-02283 


WATER CYCLE—Field 2 


Erosion and Sedimentation—Group 2J 


THE HYDROLOGY OF 
WATERSHEDS, 

Forest Service, Berkley, Calif. Pacific Southwest 
Forest and Range Experiment Station. 

For primary bibliographic entry see Field 4D. 
W76-02286 


CHAPARRAL 


MASS-WASTING PROCESSES IN WATERSHED 
MANAGEMENT, 

Forest Service, Berkley, Calif. Pacific Southwest 
Forest and Range Experiment Station. 

For primary bibliographic entry see Field 4C. 
W76-02287 


RELATION OF RESERVOIR SEDIMENTATION 
TO CATCHMENT ATTRIBUTES, LANDSLIDE 
POTENTIAL, GEOLOGIC FAULTS, AND PRE- 
DICTED DENSITY, 

Forest Service, Berkley, Calif. Pacific Southwest 
Forest and Range Experiment Station. 

H. W. Anderson. 

In: International Symposium on the Hydrologic 
Characteristics of River Basin and the Effects on 
these Characteristics of Better Water Manage- 
ment. Proc. Tokyo Symposium December 1975, 
Int. Assoc. Sci. Hydrol. Pub. No. 117, 629-638, 
1975. 


Descriptors: *Erosion, *Deposition, 
*Sedimentation, Landslides, Geologic faults, Soil 
physical characteristics, Snow, Geology, Stream- 
flow, Forest fires, Roads, Highways, Reservoirs, 
Watershed management, Geomorphology, Eleva- 
tion, Slope, Forests, Brushlands, Flood frequen- 


cy. 

Identifiers: *Rural roads, *Grazing, *Trap effi- 
ciency(Reservoirs), Watershed shape, Channel 
slope. 


A basis was developed for normalizing reservoir 
deposition accumulated during periods of widely 
different streamflow sediment producing potential 
in northern California. Long term records of the 
product of yearly mean and yearly maximum daily 
streamflow from nearby streams was used as a 
normalizing variable. The normalized sediment 
measurements in reservoirs were found related to 
streamflow, rain-snow frequency, road standards 
and locations, forest fire, and physiography. 
Deviations from this relation were found to occur 
with differences among watersheds in landslide 
classes on a published map of the U.S. Geological 
Survey, with extent of faults indicated on state 
geologic maps, and with reservoir density pre- 
dicted from Wallis-Willen geology-soil-texture 
relations and Koelzer-Lara-Miller relations. 
Reduced rank principal component analyses were 
used throughout in the evaluations. The final pre- 
diction equation had an R2 of 0.86 and a standard 
error of estimate of 0.138 log units. Variations in 
average annual reservoir deposition associated 
with predicted density was 39 percent, with land- 
slides 100 percent, with faults 41 percent, and with 
clay content by 32 percent, but only 38 percent 
with precipitation variation after adjustment to 
long-term flow and rain-snow frequency. Com- 
binations of geologic rock-type and geologic faults 
and landslide potential have a predicted sediment 
rate as much as 17 times that of non-fault areas. 
(Forest Service-USDA) 

W76-02288 


SEDIMENTATION AND TURBIDITY HAZARDS 
IN WILDLANDS, 

Forest Service, Berkley, Calif. Pacific Southwest 
Forest and Range Experiment Station. 

H. W. Anderson. 

In: Watershed Management, ASCE-1975 Proc. 
Watershed Management Symposium, Division of 
Irrigation and Drainage, Amer. Soc. Civil En- 
gineers, Logan, Utah, August 11-13, 1975:347-376. 


Descriptors: *Sedimentation, *Water quality, 
*Erosion, Landslides, Bank erosion, Roads, 
Topography, Geology, Suspended sediment, 








Field 2—WATER CYCLE 


Group 2J-—Erosion and Sedimentation 


Reservoir deposition, Turbidity, Forest fires, 
Logging, Lumbering, Watershed management, 
Geologic faults, Density of sediments, Streamflow 
frequency, Geology, Soil physical characteristics, 
Vegetation, Regression analysis, Principal com- 
ponent analysis. 

Identifiers: Flood effects, Erodibility, Surface-ag- 
gregation ratio, Rain-snow frequency. 


Results of current and older studies are reported to 
illustrate how sedimentation and streamflow tur- 
bidity hazards can be evaluated. Indices of sedi- 
ment hazards, production coefficients that alter 
those hazards, and techniques for appraising sedi- 
ment potential, both in terms of suspended sedi- 
ment and in reservoir deposition, are applied. A 
system for selecting sediment and water quality 
units and defining a unit area on which water quali- 
ty might be monitored and sedimentation pre- 
dicted is developed. Five subsystems characterize 
the basic sediment producing potential of 
meteorological, geologic, topographic, vegetative, 
and land use condition. Another subsystem can be 
used to adjust to the full 81-year records, sedimen- 
tation measured during different periods. This was 
done by ‘normalizing’ the effects of streamflow, 
snowfall, elevation, and latitude in relation to rain- 
snow frequency. Coefficients have been 
developed for predicting the expected effects of 
logging, road building, forest fires, conversion of 
steep forest or brushland to grass, unstable stream 
channels, landslides, and geologic faults on sedi- 
mentation. (Forest Service-USDA) 

W76-02289 


RELATIVE CONTRIBUTION OF SEDIMENT 
FROM SOURCE AREAS AND TRANSPORT 
PROCESSES, 

Forest Service, Berkley, Calif. Pacific Southwest 
Forest and Range Experiment Station. 

H. W. Anderson. 

In: Present and Prospective Technology for Pre- 
dicting Sediment Yields and Sources. Proceedings 
Sediment-Yield Workshop, USDA Sediment Lab., 
Oxford, Miss., Nov. 28-30, 1972. U.S. Agric. Res. 
Serv. (Rep) ARS-S-40, p 66-73, 1975. 2 fig, 15 ref. 


Descriptors: *Erosion, *Suspended sediment, 
*Sediment transport, *Sediment yield, Water 
quality, Turbidity, Bank erosion, Bedload, Mass 
wasting, Landslides, Watershed management, 
Lumbering, Forest fires, Soil texture, Channel 
morphology, Stream erosion, Headwaters, 
Vegetation effects, Brush control, Roads, 
Washouts, Slope stability, Geology, Abrasion. 

Identifiers: Soil creep, Flood effects, Erodibility, 
Surface-aggregation ratio, Channel armouring. 


Typically forest soils show wide variation in physi- 
cal characteristics associated with the geologic 
origin of the parent material and variation in 
weathering processes. Soils anchored by tree roots 
often occupy slopes which would be beyond the 
natural angle of repose for the geologic material. 
The steep slopes are subject to an erosional 
process that consists of channel cutting over long 
periods, mass soil creep, and soil occasionally slid- 
ing from lower slopes into the channel. Each of 
these can be affected by land use. A study of 

ied t discharge from 23 California 
watersheds estimated the following increases in 
sediment production associated with present 
average land uses as contrasted with absences of 
such land use in the watersheds: Conversion of 
14.8 percent of steep forest and brush lands to 
grassland had multiplied sediment by 4.7; fires in 
the last 10 years on 5.3 percent of the watershed 
areas multiplied sediment by 2.3; ‘poor logging’ of 
1.4 percent of the area increased sediment by 26 
percent; and conversion of 0.6 percent of a 
watershed into low standard roads increased sedi- 
ment by 24 percent. Thus, associated with these 
four factors of man’s use was a total increase in 
sediment by a factor of 17 times. Under such con- 
ditions major floods can contribute to further 
deterioration in watershed conditions, as indicated 
by increased average sediment concentration. 





Sediment concentration, for like flows, was 2 to 
3.7 times greater after the 1965 flood than before. 
High-elevation watersheds suffered more than 
low-elevation watersheds; sediment increases in 
high-elevation watersheds averaged three times 
that in low-elevation watersheds. (See also W75- 
05926) (Forest Service-USDA) 

W76-02290 


SOURCES AND SEDIMENT YIELD OF 
HAWAIIAN WATERSHED AND COASTAL 
SEDIMENTS, 

Hawaii Univ., Honolulu. Dept. of Geology and 
— 

P. Fan 


Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-248 045, 
$3.50 in paper copy, $2.25 in microfiche. Comple- 
tion Report, (1975). 12 p, 6 fig, 11 ref. OWRT A- 
043-HI1(3). 14-31-0001-5011. 


Descriptors: *Sedimentation, *Clay minerals, 
Water pollution, Erosion, *Hawaii, Estuaries, 
Bays, Lagoons, Tidal streams, ‘*Sinks, 
Watersheds(Basins), Environment, *Sediment 
yield, Sediment transport. 

Identifiers: *Coastal sediments, Coastal environ- 
ment. 


The mineral composition as well as the texture of 
Hawaiian watershed and coastal sediments is de- 
pendent on various parameters. Geology, cli- 
matology, vegetation, stream slope and channel 
morphology, bathymetry, and cultural activities 
are important. Hawaiian streams enter the ocean 
basin through one of the foliowing kinds of en- 
vironment: estuaries, bays, lagoons, or mouths of 
tidal streams. The coast! environments serve as 
temporary sinks for the tidal streams. The coastal 
environments serve as temporary sinks for the 
sediments. Four representative watershed coastal 
environments from Oahu were selected for 
detailed study. They were Kahana, Kaneohe, 
Hawaii Kai, and Pearl Harbor. 

W76-02369 


SEDIMENT TRANSPORT IN SMOOTH FIXED 
BED CHANNELS, 

Newcastle upon Tyne Univ., (England). Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 8B. 
W76-02409 


PREFERRED POSITION MODEL AND SUB- 
SURFACE SYMMETRY OF VALLEYS, 

Iowa State Univ., Ames. Dept. of Earth Sciences. 
For primary bibliographic entry see Field 2A. 
W76-02410 


A CONTRIBUTION TO THE STUDY OF VOR- 
TEX RIPPLES, 

Cambridge Univ. (England). Dept. of Engineering. 
For primary bibliographic entry see Field 8B. 
W76-02419 


2K. Chemical Processes 


QUALITY OF SURFACE WATERS OF THE 
UNITED STATES, 1970: PART 3. OHIO RIVER 
BASIN. 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-02132 


CHEMICAL COMPOSITION OF RAINFALL AT 
SELECTED SITES IN PUERTO RICO, 
Geological Survey of Puerto Rico, San Juan. 

F. Quinones-Marquez. 

- jaaaaad report 75-364, 1975, 17 p, 6 fig, 1 tab, 9 
ref. 





Descriptors: *Water quality, *Rainfali, *Puerto 
Rico, *Surface waters, Data collections, Surface 
runoff, Rain water, Dissolved solids, Chemical 
analysis, Chlorides, Calcium, Bicarbonates, Water 
analysis, Moisture uptake, Oceans. 

Identifiers: Atmospheric ocean salts. 


Chemical analyses of rainfall were made for major 
constituents in samples collected at about monthly 
intervals from 1963 to 1967 from four locations in 
Puerto Rico. Mean values and other statistics were 
computed for chloride, bicarbonate, and calcium, 
which are the major ions in the rainfall. Mean 
values for chloride, bicarbonate, and calcium 
range from 2.8 to 5.0 milligrams per litre, 4.3 to 11 
milligrams per litre, and 1.0 to 1.8 milligrams per 
litre, respectively. There is a higher concentration 
of dissolved solids during the dry season than dur- 
ing the wet season. Poor correlation (r=0.20) was 
found between the amount of rainfall and its 
specific conductance. The data show that there is a 
general decrease in the dissolved-solids concentra- 
tion in rainfall from east to west across the island. 
The ions present in rainfall contribute significantly 
to the quality of surface waters. Computations in 
two basins show that virtually all the chlorides in 
streamflow may be supplied from rainfali. Con- 
tributions from rainfall range from 7 to 15 percent 
for calcium, and from 16 to 63 percent for mag- 
nesium. Sulfate contributions from rainfall range 
from 54 to 62 percent of the streamflow outputs. 
(Woodard-USGS) 

W76-02135 


WATER-QUALITY ASSESSMENT OF THE IN- 
DIANA DUNES NATIONAL LAKESHORE, 1973- 
74, 

Geological Survey, Indianapolis, Ind. 

L. D. Arihood. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-245 618, 
$4.50 in paper copy, $2.25 in microfiche. Water- 
Resources Investigations 14-75, 1975. 56 p, 10 fig, 
5 tab, 13 ref. 


Descriptors: *Water quality, *National 
lakeshores, *Indiana, *Water supply, *Chemical 
analysis, Data collections, Sampling, Surface 
waters, Groundwater, Marshes, Dunes, Water 
chemistry, Nutrients, Aquatic microbiology, 
Trace elements, Insecticides, Chemistry of 
precipitation, Hydrogeology, Water pollution 
sources. 

Identifiers: *Indiana Dunes National Lakeshore. 


Precipitation samples collected from July 1973 to 
April 1974 at the Indiana Dunes National 
Lakeshore had an average inorganic ion concen- 
trations ranging from 0 to 7.0 milligrams per litre. 
Streams in the National Lakeshore generally had a 
specific conductance ranging from 300 to 600 
micromhos, a pH ranging from 6.5 to 8.1, and a 
dissolved oxygen concentration near saturation 
(7.7 to 12.9 milligrams per litre). The bogs and 
marshlands generally contained water with a 
specific conductance ranging from 40 to 150 
micromhos, a pH ranging from 5.0 to 6.5, and dis- 
solved oxygen ranging from 0.2 to 4.0 milligrams 
per litre. Most surface waters tended to have calci- 
um and bicarbonate as the dominant ion pair. Ex- 
ceptions include some inter-dunal ponds and cer- 
tain watercourses and areas of Pinhook Bog. 
Groundwater chemical quality varied with depth 
and location but not with time during a 6-month in- 
terval. Groundwater was usually a calcium mag- 
nesium bicarbonate type and moderate to very 
hard (71 to 390 milligrams per litre). (Woodard- 
USGS) 

W76-02147 


GROUND-WATER FAVORABILITY AND SUR- 
FICIAL GEOLOGY OF THE MACHIAS-LUBEC 
AREA, WASHINGTON COUNTY, MAINE, 
Geological Survey, Augusta, Maine. 

For primary bibliographic entry see Field 7C. 
W76-02151 
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INSTRUMENTAL ANALYSIS OF CHEMICAL 
POLLUTANTS, TRAINING MANUAL, 
Environmental Protection Agency, Cincinnati, 
Ohio. Municipal Permits and Operations Div. 

For primary bibliographic entry see Field 5A. 
W76-02395 


DETERMINATION OF DISSOLVED GASES IN 
WATER BY DIFFUSION AND GAS CHRO- 
MATOGRAPHIC TECHNIQUES, 

Southeast Environmental Research Lab., Athens, 
Ga. 

For primary bibliographic entry see Field 5A. 
W76-02427 


REACTIONS OF AQUEOUS ALUMINUM SPE- 
CIES AT MINERAL SURFACES, 

Geological Survey, Menlo Park, Calif. 

D. W. Brown, and J. D. Hem. 

Available from Supt of Documents, GPO, Wash, 
DC, 20402, price $0.85. Water-Supply Paper 1827- 
F, 1975. 48 p, 22 fig, 11 tab, 12 ref. 


Descriptors: *Chemical reactions, *Aluminum, 
*Aqueous solutions, *Minerology, *Natural 
resources, Water, Ion exchange, Adsorption, 
Hydrogen ion concentration, Water chemistry, 
Clay minerals, Montmorillonite, Kaolinite. 
Identifiers: *Mineral surfaces, Volcanic ash, Feld- 
spathic sand, Gibbsite. 


Aqueous aluminum solutions containing 0.45000 
molar aluminum in 0.01 molar NaCl04 were partly 
neutralized with NaOH to give OH:A1 mole ratios 
from 1.40 to 2.76. Measured amounts of mont- 
morillonite, kaolinite, volcanic ash, or feldspathic 
and were added to provide an area of inert surface. 
Reactions that occurred during 100 days of aging 
were compared with those in similar solutions 
without added surfaces, studied in earlier work. 
Adsorption of monomeric species A1l(H20)6, 
AIOH(H20)5, and Al(OH)2(H20)4 on the added 
surfaces follows a cation exchange mass law 
equilibrium model, and adsorption is essentially 
complet in 1 hour. Only minor changes in 
monomeric aluminum species occurred after that. 
Rapid adsorption of polynuclear aluminum 
hydroxide species also occurs and follows the pat- 
tern of the Langmuir adsorption isotherm. In the 
absence of surfaces, the polynuclear ions slowly 
increase in size and become microcrystalline 
gibbsite during aging. Electron micrographs 
showed microcrystalline gibbsite was present on 
surfaces after aging only 2 days. However, the 
analytical data suggest this materials must have 
been adsorbed after it had already attained a near- 
crystalline state. Adsorbed polynuclear aluminum 
hydroxide species were not extensively converted 
to microcrystalline gibbsite during 100 days of 
aging. (Woodard-USGS) 

W76-02485 


WATER TEMPERATURE-INFLUENTIAL FAC- 

TORS, FIELD MEASUREMENT, AND DATA 

PRESENTATION, 

Geological Survey, Reston, Va. 

H. H. Stevens, Jr., J. F. Ficke, and G. F. Smoot. 

Available from Supt of Documents, GPO, Wash, 
20402, price $1.60. Techniques of Water- 

Resources Investigations of the United States 

Geological Survey, Book 1, Chapter D1, 1975. 65 

p, 35 fig, 5 tab, 78 ref. 


Descriptors: *Water temperature, *Data collec- 
tions, *Methodology, *Data processing, Water 
quality, Physical properties, Surface waters, 
Groundwater, Chemical properties, Biological 
properties, Measurement, *Thermal pollution, 
Pollutant identification. 

= *Temperature - water quality relation- 
ships. 


This manual contains suggested procedures for 
collecting and reportin; ng of water-temperature data 
on streams, lakes and reservoirs, estuaries, and 


groundwater. Among the topics discussed are the 
selection of equipment and measuring sites, objec- 
tives and accuracy of measurements, and data 
processing and presentation. Background informa- 
tion of the influence of temperature on water 
quality and the factors influencing water tempera- 
ture are also presented. (Woodard-USGS) 
W76-02494 


2L. Estuaries 


GROWTH OF SALT MARSH MICROCOSMS 
SUBJECTED TO THERMAL STRESS, 

City Univ. of New York. Dept. of Biology. 

For primary bibliographic entry see Field SC. 
W76-02016 


ECOLOGICAL BASE-LINE STUDY OF THE 
FISH OF THE ANCLOTE ANCHORAGE, 
University of South Florida, St. Petersburg, Fla. 
For primary bibliographic entry see Field 5C. 
W76-02019 


TOTAL METABOLISM OF THERMALLY AF- 
FECTED COASTAL SYSTEMS ON THE WEST 
COAST OF FLORIDA, 

Florida Univ., Gainesville. Dept. of Environmen- 
tal Engineering Sciences. 

For primary bibliographic entry see Field SC. 
W76-02021 


INFLUENCE OF TEMPERATURE ON THE 
PHOTOSYNTHETIC EFFICIENCY IN NATU- 
RAL POPULATIONS OF MARINE 
PHYTOPLANKTON, 

Massachusetts Univ., Glouchester. Marine Sta- 
tion. 

For primary bibliographic entry see Field 5C. 
W76-02022 


EFFECT OF THERMAL EFFLUENTS ON THE 
MARINE BIOLOGY OF SOUTHEASTERN 
FLORIDA, 

Miami Univ., Fla. Dept. of Microbiology. 

For primary bibliographic entry see Field SC. 
W76-02023 


STUDIES OF FLORIDA GULF COAST SALT 
MARSHES RECEIVING THERMAL 
DISCHARGES, 

Florida Univ., Gainesville, Fla. Dept. of Environ- 
mental Engineering Sciences. 

For primary bibliographic entry see Field SC. 
W76-02024 


POTENTIAL USE OF VEGETATION TO 
ENHANCE COOLING IN HOLDING PONDS, 
California State Univ., San Diego. Dept. of Biolo- 
gy. 

For primary bibliographic entry see Field 5C. 
W76-02025 


THIRD EARTH RESOURCES TECHNOLOGY 
SATELLITE-1 SYMPOSIUM VOLUME 1: 
TECHNICAL PRESENTATIONS, SECTION B. 
National Aeronautics and Space Administration, 
Washington, D.C., Scientific and Technical Infor- 
mation Div. 

For primary bibliographic entry see Field 7B. 
W76-02026 


APPLICATIONS OF ERTS DATA TO COASTAL 
WETLAND ECOLOGY WITH’ SPECIAL 
REFERENCE TO PLANT COMMUNITY 
MAPPING AND TYPING AND IMPACT OF 
MAN, 

American Univ., Washington, D.C., Dept. of 
Biology. pia : ’ 

For primary bibliographic entry see Field 7B. 


W 


WATER CYCLE—Field 2 


Estuaries—Group 2L 
'W76-02036 


INVENTORIES OF DELAWARE’S COASTAL 
VEGETATION AND LAND-USE UTILIZING 
DIGITAL PROCESSING OF ERTS-1 IMAGERY, 
Delaware Univ., Newark. Coll. of Marine Studies. 
For primary bibliographic entry see Field 7B. 
W76-02037 


RELATIONSHIPS BETWEEN ERTS RADI- 
ANCES AND GRADIENTS ACROSS OCEANIC 
FRONTS, 

National Oceanic and Atmospheric Administra- 
tion, Miami, Fla. Atlantic Oceanographic and 
Meteorological Lab. 

For primary bibliographic entry see Field 7B. 
W76-02039 


OCEAN INTERNAL WAVES OFF THE NORTH 
AMERICAN AND AFRICAN COASTS FROM 
ERTS-1, 

National Oceanic and Atmospheric Administra- 
tion, Miami, Fla. Atlantic Oceanographic and 
Meteorological Lab. 

For primary bibliographic entry see Field 7B. 
W76-02040 


A REVIEW OF INITIAL INVESTIGATIONS TO 
UTILIZE ERTS-1 DATA IN DETERMINING 
THE AVAILABILITY AND DISTRIBUTION OF 
LIVING MARINE RESOURCES, 

National Marine Fisheries Service, Bay Saint 
Louis, Miss. Fisheries Engineering Lab. 

For primary bibliographic entry see Field 7B. 
W76-02041 


UPDATING COASTAL AND NAVIGATIONAL 
CHARTS USING ERTS-1 DATA, 

Environmental Research Inst. of Michigan, Ann 
Arbor. 

For primary bibliographic entry see Field 7B. 
W76-02042 


SEDIMENT CONCENTRATION MAPPING IN 
TIDAL ESTUARIES, 

Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. Mobility and Environmental 
Systems Lab. 

For primary bibliographic entry see Field 7B. 
W76-02043 


MONITORING COASTAL WATER PROPER- 
TIES AND CURRENT CIRCULATION WITH 
ERTS-1, 

Delaware Univ., Newark. 

For primary bibliographic entry see Field 7B. 
W76-02044 


CALIFORNIA COASTAL PROCESSES STUDY, 
Corps of Engineers, San Francisco, Calif. South 
Pacific Div. 

For primary bibliographic entry see Field 7B. 
W76-02045 


THE UTILIZATION OF ERTS-1 DATA FOR 
THE STUDY OF THE FRENCH ATLANTIC LIT- 
TORAL, 

Institut Geographique National, Paris (France). 
For primary bibliographic entry see Field 7B. 
W76-02046 


APPLICATIONS OF ERTS-1 IMAGERY TO 
TERRESTRIAL AND MARINE ENVIRONMEN- 
TAL ANALYSES IN ALASKA, 

Cold Regions Research and Engineering Lab., 
Hanover, N.H. 

For primary bibliographic entry see Field 7B. 
W76-02049 








Field 2—WATER CYCLE 
Group 2L—Estuaries 


AN INTERDISCIPLINARY STUDY OF THE 
ESTUARINE AND COASTAL OCEANOG- 
RAPHY OF BLOCK ISLAND SOUND AND AD- 
JACENT NEW YORK COASTAL WATERS, 
Long Island Univ., Greenvale, N. Y. 

For primary bibliographic entry see Field 7B. 
W76-02050 


TIDAL FLATS IN ESTUARINE WATER QUALI- 
TY ANALYSIS, 

Oregon State Univ., Corvallis. Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field SC. 
W76-02071 


ENVIRONMENTAL STUDIES OF AN ARCTIC 
ESTUARINE SYSTEM, 

Alaska Univ., College. Inst. of Marine Science. 

V. Alexander, D. C. Burrell, J. Chang, R. T. 
Cooney, and C. Coulon. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161. Environmen- 
tal Protection Agency, Report EPA-660/3-75-026, 
June 1975, 536 p. EPA 1BA022. R801124-03. 


Descriptors: Aquatic environment, Water emistry, 
*Bareline studies, *Estuaries, Deltas, 
*Environmental effects, Currents(Water), Pollu- 
tant identification, *Alaska, Oceanography, Artic. 
Identifiers: *Colville River(Alas), Beaufort Sea, 
Hypersaline water. 


The Colville River estuarine system was studied 
over a period of four years. Physical, chemical, 
geomorphological and biological features were in- 
cluded. North slope river deltas differ significantly 
from those elsewhere, due to climatological ex- 
tremes and a long, cold, dart winter with continu- 
ous ice-cover and continuous daylight during the 
summer with melting ice or open water. Basic in- 
formation has been obtained on the winds, waves 
and currents. Predominant durrent directions are 
from the west, with wind drift currents with a 
periodicity of 4 to 5 days. Beach sediments are 
characterized as poorly sorted gravelly sandy sedi- 
ment in a relatively low energy environment. The 
ice-free biological regime is strongly influenced by 
the river input of low salinity water containing 
relatively high concentrations of nitrogen nitrients. 
An annual primary production in the estuary is 
estimated at 10-15 g-C/m2. Crustaceans, molluscs 
and polychaetes characterize the macrofauna at 
depths exceeding 2m, with but few species respon- 
sible for most of the biomass. Interesting features 
of the chemical regime are connected with the 
isolation of hypersaline water in the shallow 
estuarine and river system. Fresh water systems 
were included in the study. (EPA) 

W76-02075 


COASTAL ZONE MANAGEMENT PROGRAM 
APPROVAL REGULATIONS. 

National Oceanic and Atmosphere Administra- 
tion, Rockville. 

For primary bibliographic entry see Field 6E. 
W76-02101 


DISCHARGE AND FLOW DISTRIBUTION, 
COLUMBIA RIVER ESTUARY, 

Geological Survey, Denver, Colo. 

For primary bibliographic entry see Field 5B. 
W76-02143 


CRITICAL THERMAL MAXIMA AND UPPER 
LETHAL TEMPERATURES FOR THE CALA- 
NOID COPEPODS ACARTIA TONSA AND A. 
CLAUSI, 

National Marine Water Quality Lab., West King- 
ston, R. I. 

For ray bibliographic entry see Field 5C. 


SOURCES AND SEDIMENT YIELD OF 
HAWAIIAN WATERSHED AND COASTAL 
SEDIMENTS, 

Hawaii Univ., Honolulu. Dept. of Geology and 
Geophysics. 

For primary bibliographic entry see Field 2J. 
W76-02369 


APPLICATION OF REMOTE SENSING FOR 
PREDICTION AND DETECTION OF THERMAL 
POLLUTION, 

Miami Univ., Coral Gables, Fla. Inst. of Clean 
Energy Research. 

For primary bibliographic entry see Field 5A. 
W76-02393 


MEASUREMENT OF SWASH PROFILE AND 
ORBITAL MOTION ON THE BEACH, 

Tetra Tech, Inc., Pasadena, Calif. 

C. J. Sonu, N. Pettigrew, and R. G. Fredericks. 
Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as AD-A002 
095, $3.50 in paper copy, $2.25 in microfiche. In: 
Proceedings of the International Symposium on 
Ocean Wave Measurement and Analysis, Amer- 
ican Society of Civil Engineers, September 9-11, 
1974, New Orleans, Louisiana, p 621-638. 10 fig, 7 
ref. ONR NR-388-022. ONR N00014-69-A-0211- 
0003. 


Descriptors: *Ocean waves, *Waves(Water), 
*Measurement, Gaging, Beaches, Seashores, In- 
strumentation, Equipment, Data processing, On- 
site investigations, Data collections, Estuaries, 
Currents(Water), Oceanography. 

Identifiers: *Swash profiles, *Orbital motions, 
Power spectra, Swash currents. 


Capacitance wave wires and miniaturized ducted 
current meters were developed to measure swash 
profiles and internal velocities directly on the 
beach face. Both sensors exhibited linear response 
and were rugged enough to withstand field condi- 
tions. Analysis of the data obtained from a linear 
array of these sensors along a very gentle beach 
profile was presented. Power spectrum variation 
in the upbeach direction revealed a low-pass filter 
effect of the beach along with an enhancement of 
power density in an infragravity frequency band. 
The difference between the swash cycle, i.e., the 
time a single wave takes to complete a return trip 
on the beach, and the incident wave period ex- 
plained this latter effect, which may cause a higher 
wave run-up on a gentle beach than predicted from 
the incidence wave spectrum alone. (Sims-ISWS) 
W76-02394 


DEVELOPMENT OF A SHALLOW-WATER 
WAVE DIRECTION GAGE, 

Coastal Engineering Research Center, Fort 
Belvoir, Va. 

R. J. Hallermeier, and W. R. James. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as AD-A002 
300, $5.50 in paper copy, $2.25 in microfiche. In: 
Proceedings of the International Symposium on 
Ocean Wave Measurement and Analysis, Amer- 
ican Society of Civil Engineers, September 9-11, 
i New Orleans, Louisiana, p 696-712. 2 tab, 47 
ref. ‘ 


Descriptors: *Waves(Water), *Ocean waves, 
*Shallow water, *Gaging, Instrumentation, Equip- 
ment, Measurement, Water level recorders, Water 
levels, Beaches, Shores, Seashores, Data 
processing, Estuaries, Oceanography. 

Identifiers: *Wave direction measurement, Wave 
gaging. 


The status of an effort to develop a nearshore 
wave direction gage with a noval principle of 
operation was reported. This point direction gage 
uses a thin pile in fairly shallow water to non- 
linearly, but regularly, transform each steep in- 
cident crest, momentarily forming a bow wave. A 


12 





few water level gages deployed around the pile 
sense the bilaterally symmetric transformation, 
and then the symmetry direction of a data set from 
the gages is electronically estimated. Preliminary 
laboratory tests have indicated direction measure- 
ments of high precision may be made from a few 
data on peak water level at a pile. Details of the en- 
visioned instrument’s operation were discussed. 
There is a variation in peak water level at the pile 
on the order of the incident crest velocity head, 
and the accuracy and resolution of the water level 
gages in sensing this variation seem to place the 
most important limitations on the instrument’s 
usefulness. The direction of only rather energetic 
crests can be measured. Some specific design cho- 
ices were given for a simple instrument that will be 
useful in typical Great Lakes wave action, accord- 
ing to available data. The remaining development 
work was indicated; planned efforts will establish 
the capabilities of this type of instrument. (Sims- 


RESULTS FROM THE CERC WAVE MEA- 
SUREMENT PROGRAM, 

Coastal Engineering Research Center, Fort 
Belvoir, Va. 

E. F. Thompson. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as AD-A002 
114, $3.50 in paper copy, $2.25 in microfiche. In: 
Proceedings of the International Symposium on 
Ocean Wave Measurement and Analysis, Amer- 
ican Society of Civil Engineers, September 9-11, 
aon New Orleans, Louisiana, p 836-855. 13 fig, 
10 ref. 


Descriptors: *Waves(Water), *Ocean waves, 
*Gaging, Measurement, On-site investigations, 
Data collections, Beaches, Seashores, Shores, 
Data processing, Energy, Analytical techniques, 
Estuaries, Oceanography. 

Identifiers: *Wave energy spectra, Wave heights, 
Spectral shapes. 


Since 1972 the Coastal Engineering Research 
Center (CERC) has routinely analyzed digital 
wave records from operative Atlantic, Gulf, and 
Pacific coast wave gage locations. For coastal en- 
gineers, a very useful result from the digital analy- 
sis of wave records is significant wave height and 
wave period corresponding to the highest density 
of spectral energy. Another potentially useful 
result is the wave energy spectrum which is com- 
puted with a Fast Fourier Transform algorithm. 
The CERC methods of collecting, analyzing, and 
summarizing digital wave records were discussed. 
Results from the analysis of digital wave records 
at CERC were summarized by month as signifi- 
cant heights and periods. A variety of spectral 
shapes was found. Often spectral energy was di- 
vided among two or three distinct peaks. These 
peaks were generally interpreted as an indication 
of the presence of a local sea and one or more 
trains of swell from distant storms. For two or 
more gages operating within 51 meters of each 
other, spectral shapes and total energy content 
were generally similar; but the relative magnitude 
of the different spectral peaks could vary 
noticeably between gages. Thus, the significant 
wave period, chosen as the highest peak of the 
spectrum, could differ considerably between 
gages. Aerial photographs of wave conditions near 
the coast and wave refraction theory provided in- 
sight into the spatial variation of waves. (Sims- 


ISWS) 

W76-02400 

HORIZONTAL TURBULENT ENERGY 
TRANSFER ASSOCIATED WITH A GREAT 
LAKES COASTAL CURRENT, 

Wisconsin Univ., Madison. Marine Studies 
Center. 


For fay bibliographic entry see Field 2H. 
W76-0241 





oe 








ooen a are es yy TE 4*€S eco O SCM OS > 


AZ4Qnwmnnooe » GD «£4 as we 4€-e e aQam i As aS CSF FSE DONS mS ot 


— Fo ee oO ee 


“Dor ZT 


Fort 


rma- 
002 


1 on 
mer- 
-11, 

fig, 


ves, 
ons, 
res, 
ues, 


shts, 


RGY 
EAT 


udies 





THE ROLE OF TIDAL MIXING IN RUPERT 


AND HOLBERG INLETS, VANCOUVER 
ISLAND, 
British Columbia Univ., Vancouver. Inst. of 


Oceanography. 

K. F. Drinkwater, and T. R. Osborn. 

Limnology and Oceanography, Vol 20, No 4, p 
518-529, July 1975. 15 fig, 2 tab, 11 ref. 


Descriptors: *Temperature, *Salinity, *Dissolved 
oxygen, *Mixing, Solar radiation, Precipita- 
tion(Atmospheric), Runoff, Tidal waters, Tidal ef- 
fects, Monthly, *Canada, Oceanography, Estua- 
ries, Hydrology, Water quality, Tides, 
*Inlets(Waterways), Inflow. 

Identifiers: *Vertical mixing, Biological in- 
fluences, British Columbia(Canada). 


Analysis of monthly observations of temperature, 
salinity and dissolved oxygen content in the basin 
formed by Rupert and Holberg Inlets revealed 
greater vertical mixing than most British Columbia 
inlets. The water temperature correlated with solar 
radiation while the salinity changes followed river 
runoff, in turn controlled by precipitation. The 
variation in dissolved oxygen appeared due to a 
combination of biological influences and the influx 
of water. A model was developed which ascribes 
the monthly fluctuations and vertical homogeneity 
to an accumulation of irregular mixing events as- 
sociated with the tidal flow through Quatsino Nar- 
rows, a shallow connecting channel. (Lee-ISWS) 
W76-02413 


VERTICAL PATTERNS OF EDDY DIFFUSION 
DURING STRATIFICATION IN CASTLE LAKE, 
CALIFORNIA, 

California Univ., Davis. Div. of Environmental 
Studies; and California Univ., Davis. Inst. of 
Ecology. 

For primary bibliographic entry see Field 2H. 
W76-02414 


MEASUREMENT OF THE APPARENT PH OF 
SEAWATER WITH A COMBINATION 
MICROELECTRODE, 

Naval Undersea Center, San Diego, Calif. Div. of 
Chemistry and Environmental Sciences. 

A. Zirino. 

Limnology and Oceanography, Vol 20, No 4, p 
654-657, July 1975, 3 fig, 6 ref. ONR NR 083-301. 


Descriptors: *Hydrogen ion concentration, *Sea 
water, *Measurement, *Instrumentation, 
*Electrodes, Chemical properties, Water chemis- 
try, Properties, Oceans, Testing procedures, Ions, 
Analytical techniques, Pacific Ocean, Tempera- 
ture, Carbon dioxide, Chemistry, On-site tests, 
Water properties. 

Identifiers: Combination microelectrode, 
*Apparent pH, *pH meters, Orion model 801, Cell 
potential, Reference junction, Seawater samples. 


A method for precisely measuring the apparent pH 
of seawater, using a microelectrode and a specially 
designed cell, was described. The cell required a 
25-ml sample, reached equilibrium in 6 min or less, 
and its precision in routine use at sea was + or - 
0.0026 pH units. (Henley-ISWS) 

W76-02415 


A NUMERICAL MODEL OF MATERIAL 
TRANSPORT IN SALT-WEDGE ESTUARIES, 
PART 1. DESCRIPTION OF THE MODEL, 
Geological Survey, Menlo, Park, Calif. 

H. B. Fischer. 

Available from Supt. of Documents, GPO, Wash, 
DC, 20402, price $1.25. Professional Paper 917, p 
1-8, 1975. 5 fig, 10 ref. 


Descriptors: *Saline water, *Flow, *Estuaries, 
*Computer models, *Computer programs, 
Systems analysis, Methodology, Movement, Dis- 
solved solids, Model studies, Numerical analysis, 
Stratification, Path of pollutants. 

Identifiers: *Salt-wedge movement. 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Water in a salt-wedge estuary ideally is charac- 
terized by an oscillating well-mixed wedge of un- 
diluted seawater topped by a series of successively 
more dilute overlying layers. In the wedge the flow 
is back and forth, with a net landward component 
to replace water entrained upward into the overly- 
ing layer; in the overlying layers the flow also 
oscillates, but with a net seaward component 
because of the input of fresh river water and en- 
trained wedge water. The flow is modeled by a 
computer program, and the flow is used as an 
input to the constituent-transport model. The com- 
puter program then is used to determine the advec- 
tion and dispersion of dissolved constituents and 
plankton, and their concentrations throughout the 
system in response to given inputs. The report 
describes required input data and method of 
— of the computer program. (Woodard- 
) 


W76-02481 


A NUMERICAL MODEL OF MATERIAL 
TRANSPORT IN SALT-WEDGE ESTUARIES, 
PART II. MODEL COMPUTATION OF SALINI- 
TY AND SALT-WEDGE DISSOLVED OXYGEN 
IN THE DUWAMISH RIVER ESTUARY, KING 
COUNTY, WASHINGTON, 

Geological Survey, Tacoma, Wash. 

J. D. Stoner, W. L. Haushild, and J. McConnell. 
Available from Supt of Documents, GPO, Wash, 
DC, 20402, price $1.25. Geological Survey Profes- 
sional Paper 917, p 13-36, 1975. 17 fig, 3 tab, 12 ref. 


Descriptors: *Salinity, *Saline water, *Dissolved 
oxygen, Movement, *Estuaries, *Computer 
models, Washington, Systems analysis, Forecast- 
ing, Flow, Sewage effluents, Tracking techniques, 
Model studies, Tidal effects, Runoff, Path of pol- 
lutants. 

Identifiers: *Salt-wedge movement, *Duwamish 
River estuary(Wash). 


Saltwater from Elliot Bay on Puget Sound forms a 
wedge in the lower part of the Duwamish River 
estuary in Washington. The numerical model 
described by Fischer in Part 1 of this report was 
used in computing salinity distributions in the 
estuary, and oxygen-use rates and dissolved-ox- 
ygen distributions in the salt wedge. Computed 
spatial distributions of salinity agreed well with 
observed distributions during about 30 slack tides 
in July and August 1968. Analyses of the sensitivi- 
ty of computed salinity to changes in model input 
parameters indicate that salinity changed most in 
response to changes in the wedge salinity and the 
location of the wedge toe. The model was used to 
predict the changes that would have occurred in 
the oxygen-use rate and DO concentrations in the 
wedge during June-September 1971 if discharge of 
Renton Treatment Plant effluent had been in- 
creased from a 1971 average of 37 cfs to the 
planned maximum of 223 cfs. The predictions sug- 
gest that (1) the oxygen-use rate would have been 
increased by 92 percent, (2) a relatively low DO 
concentration (4 mg/litre) would have been 
decreased by 45 percent, and (3) a relatively high 
concentration (9 mg/litre) would have been 
decreased by 8 percent. (Woodard-USGS) 
W76-02482 


3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 


TWO CITIES TEST REVERSE OSMOSIS 
SYSTEM. 

For primary bibliographic entry see Field 5D. 
W76-02217 


Saline Water Conversion—Group 3A 


ECONOMIC ALTERNATIVES IN SOLVING 
THE U.S.-MEXICO COLORADO RIVER 
WATER SALINITY PROBLEM, 

Arizona Agricultural Experiment Station, Tucson. 
W. E. Martin. 

In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, 1974, Flagstaff, Arizona, p 64-77. 1 tab, 14 ref, 
2 append. 


Descriptors: *Desalination, *Salinity, * Alternative 
planning, *Cost comparisons, *Colorado River, 
*Irrigation water, Alternative water use, Water 
utilization, Water management(Applied), Cost 
analysis, Water rates, Project planning, Alterna- 
tive costs, Saline water, Desalination plants, Mex- 
ico, Water quality, Water pollution sources, Water 
reuse, Drainage water, Irrigation programs, Water 
policy. 


A proposed desalting plant is an engineering solu- 
tion to the effects of a problem which could have 
been avoided and even now could be reduced on 
the farm. Water costing $125 per acre-foot will be 
delivered to Mexico to grow wheat, cotton, garden 
crops, alfalfa and safflower, of which the average 
value added per acre-foot was estimated at $80 for 
cotton and garden crops and $14 for wheat, alfalfa 
and safflower. The U.S. government, instead of 
building the desalting complex, could accomplish 
its purpose just as well by paying each farmer in 
the Yuma area, in return for the farmers reducing 
their drainage flow by whatever method they see 
fit, $114 per acre per year for the next 50 years. 
With proper management on the farm, the costs of 
managing salinity need not be high. (Robinett- 
Arizona) 

W76-02226 


SALINITY CONTROL PLANNING IN THE 
COLORADO RIVER SYSTEM, 

Bureau of Reclamation, Denver, Colo. Water 
Quality Office. 

J. T. Maletic. 

In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, 1974 Flagstaff, Arizona, p 108-126, 3 fig, 3 tab, 
8 ref. 


Descriptors: *Colorado River, *Desalination, 
*Planning, *Mexico, *Water manage- 
ment(Applied), Salinity, Alternative planning, 
Water utilization, Project planning, Saline water, 
Desalination plants, Water quality, Water reuse, 
Irrigation water, Drainage water, Costs, Water 
sources, Water policy, Irrigation programs. 
Identifiers: Salinity control, Colorado River Water 
Quality Improvement Program, Colorado River 
International Salinity Control Project. 


In the lower reaches of the Colorado River, 
damages from the increase in salinity to U.S. water 
users are now estimated to be about 53 million dol- 
lars per year and will increase to about 124 million 
dollars per year by the year 2000 if no salinity con- 
trol measures are taken. Physical, legal, economic, 
and institutional aspects of the salinity problem 
and proposed actions to mesh alinity control with a 
total water management plan for the Basin are 
discussed. A scheme is presented for planning 
under the Colorado River Water Quality Improve- 
ment Program. Recent legislative action is also 
discussed which provides control plans to improve 
the water quality delivered to Mexico as well as 
Upper Basin water users. These efforts now under 
study will assure the continued, full utility of 
Colorado River water to U.S. users and Mexico. 
However, more extensive development of the 
Basin’s natural resources puts new emphasis on 
total resources management through improved 
water and land use planning to conserve a most 








Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 


Group 3A—Saline Water Conversion 


precious western resource - water. (Robinett- 
Arizona) 
W76-02230 


FRESH WATER FOR ARIZONA BY SALT 
REPLACEMENT DESALINATION, 

Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

A. B. Muller. 

In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, 1974, Flagstaff, Arizona, p 127-136. 2 fig, 10 
ref. 


Descriptors: *Desalination, *Water chemistry, 
*Desalination processes, *Membrane processes, 
*Reverse osmosis, Water treatment, Water purifi- 
cation, Desalination plants, Costs, Saline water, 
Water supply, *Arizona, Cost comparisons, Sol- 
vent extractions, Water yield. 


Identifiers: *Salt replacement desalination, 
Replacer chemical, Ultrafiltration, High flux 
membranes, Energy requirements, Fixed gel 
syneresis. 


The process of salt replacement desalination 
proposed is believed to be able to produce vast 
quantities of fresh water be desalination. This 
method, which is a novel approach to minimizing 
the costs of saline water conversion, consists of 
the substitution of solutes in a solution to be 
desalted by a replacer chemical, and the low ener- 
gy removal of that replacer chemical. The ultrafil- 
tration of larger molecular sized replacer chemi- 
cals with high flux membranes increases the 
produce yield rate and reduces the corresponding 
energy requirement, with respect to reverse osmo- 
sis. In addition, the initial captial investment is less 
since no pressure constraining devices are 
required. The alteration of the osmotic pressure of 
the replacer solution within the process can also 
take advantage of energy savings through the 
utilization of an easily reversible reaction which 
synthesizes and breaks down a constituent that 
has a significant osmotic pressure difference 
between phases. Finally, the unusual process of 
fixed gel syneresis shows potential as a low energy 
salt replacement type process, but still requires ex- 
tensive investigation. (Robinett-Arizona) 
W76-02231 


TWIN BELT ION EXCHANGE SYSTEM, 
For primary bibliographic entry see Field 5F. 
W76-02254 


APPARATUS FOR AND A METHOD OF PURI- 
FYING WASTE FLUID, 
United States Steel 
(Assignee). 

For primary bibliographic entry see Field 5D. 
W76-02262 


Corp., Pittsburgh, Pa. 


CLEANING OF MEMBRANE SURFACES, 
Universal Oil Products Co., Des Plaines, Ill. 
(Assignee). 

J. L. Jennings. 

U.S. Patent No 3,912,624, 4 p, 2 fig, 5 ref; Official 
Gazette of the United States Patent Office, Vol 
939, No 2, p 931, October 14, 1975. 


Descriptors: *Patents, *Membranes, *Reverse os- 
mosis, Water quality control, Water pollution con- 
trol, Separation techniques, Industrial wastes, 
Cleaning, *Desalination, Waste water treatment. 

Identifiers: Water droplets, High velocity air flow. 


The invention provides an improved rapid method 
for cleaning the membrane surfaces of a mem- 
brane separation unit after being in use, which 
comprises the steps of: partially filling the fluid 
passageways with water and then purging with air 


at a superatmospheric pressure to cause water 
droplets to move at high speed over the membrane 
surfaces and remove accumulated materials; and 
repeating the operation of the preceding step to ef- 
fect a substantial removal of all accumulated 
materials and substanially all water droplets from 
the membrane surfaces without permitting any 
drying of the membrane. In connection with 
reverse Osmosis systems, it may be advisable to in- 
itially effect a removal of pressure through the 
system and permit an osmotic back-flush through 
the membranes in order to provide an initial lifting 
or loosening of accumulated material. After per- 
mitting the back-flush procedure, then there may 
be the repeated purgings of fluid passageways and 
membrane surfaces with high speed air and en- 
trained water droplets. Only a few minutes of 
operation will be needed for each purging stage 
and in many instances the entire cleaning 
procedure may be completed in approximately 10 
minutes. (Sinha-OEIS) 

W76-02263 


3B. Water Yield Improvement 


WATER RESOURCES RESEARCH ON FOREST 
AND RANGELANDS IN ARIZONA, 

Colorado State Univ., Fort Collins. 

For primary bibliographic entry see Field 4A. 
W76-02220 


LABORATORY EVALUATION OF WATER- 
REPELLENT SOILS FOR WATER HARVEST- 
ING, 

Agricultural Research Service, Phoenix, 
Water Conservation Lab. 

D. H. Fink. 

In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, 1974, Flagstaff, Arizona. p 55-63, 4 tab, 7 ref. 


Ariz. 


Descriptors: *Soil surfaces, *Water harvesting, 
*Water yield improvement, *Materials testing, 
Arid climates, Rainfall-runoff relationships, Water 
yield, Runoff, Rainfall, Soil types, Laboratory 
tests. 

Identifiers: *Water repellent soils, Paraffin wax, 
Dust suppressant. 


Reported are laboratory evaluations to screen 
water-repellent materials and treatments before 
testing them in the field. Water repellency tests 
were conducted on paraffin wax, a wax emulsion 
and silicon, lard, and a liquid dust suppressant. Six 
water repellency tests showed that the high rates 
of paraffin wax and all rates of the dust suppres- 
sant produced highly water-repellent soil surfaces. 
The six water repellency tests were: (1) the aque- 
ous-alcohol drop test for determination of the 90 
degree surface tension for a porous solid, (2) the 
water drop penetration time test, (3) the relative 
height of a large sessile water drop resting on the 
smoothed, treated soil surface, (4) and (5) the 
presence and persistence of air bubbles trapped 
between the soil-water interface, and test (6) was 
made to note whether the large sessile water drop 
from test (3) would infiltrate the soil or evaporate. 
Tests (3), (4), and (5) proved the most useful of the 
six methods for measuring water repellency. Soil 
type had no significant influence on degree of 
water repellency as measured in the laboratory by 
these six tests. (Robinett-Arizona) 

W76-02225 


ENGINEERING AND ECOLOGICAL EVALUA- 

TION OF ANTITRANSPIRANTS FOR INCREAS- 

ING RUNOFF IN COLORADO WATERSHEDS, 

Colorado Univ., Boulder. Dept. of Chemical En- 
ineering 

Ty E. laden, and Frank Kreith. 
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Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-248 038, 
$4.00 in paper copy, $2.25 in microfiche. Colorado 
Environmental Resources Center, Fort Collins, 
Completion Report Series No 69, September 1975. 
37 p, 12 fig, 7 tab, 13 ref. 


Descriptors: *Antitranspirants, Water consump- 
tion, Colorado, New Mexico, Evaluation, Runoff, 
*Phreatophytes, Evapoimeters, 
*Evapotranspiration control, Thin films, *Water 
yield improvement, *Watershed management. 
Identifiers: Bernardo(N Mex), *Salt cedar. 


Experiments were performed in the laboratory and 
in the field to determine the effectiveness of 3 dif- 
ferent types of film forming antitranspirants in 
reducing the evapotranspiration from 
phreatonhytes, with special emphasis on salt 
cedar. The antitranspiranats tested were Mobil- 
Leaf (Mobil Chemical Co.), wilt proof (Nursery 
Specialty Products) and XEF-4-3561 (Dow Corn- 
ing Corp.). The laboratory experiments indicated 
that a single antitranspirant treatment can reduce 
the water loss from salt cedar by as much as 50% 
for several days and that the long term effec- 
tivenss of Mobil-Leaf is significantly better than 
that of the other two antitranspirants. None of the 
plants treated with Mobil-Leaf showed any 
discoloration or other physiological injury within a 
month after treatment. Field studies with Mobile- 
Leaf were conducted in cooperation with the Bu- 
reau of Land Management at the BLM 
Evapotranspirometer Installation of Bernardo, 
New Mexico. The decrease in evapotranspiration 
from salt cedar observed in the field was less than 
that in the laboratory and current indications are 
that the resulting water savings was probably 
somewhat less than 30%. It is possible that the dif- 
ference between laboratory and field effects is due 
to a lack of uniformity and thoroughness of the 
spray covering. 

W76-02368 


APPROXIMATION FORMULAS FOR THE 
EQUILIBRIUM SIZE OF AN AERSOL PARTI- 
CLE AS A FUNCTION OF ITS DRY SIZE AND 
COMPOSITION AND THE AMBIENT RELA- 
TIVE HUMIDITY, 

Naval Research Lab., Washington, D.C. 

For primary bibliographic entry see Field 2B. 
W76-02421 


TIME-INTEGRATED RADAR ECHO TOPS AS A 
MEASURE OF CLOUD SEEDING EFFECTS, 
Research Council of Alberta, Edmonton. At- 
mospheric Science Div. 

G. G. Goyer. 

Journal of Applied Meteorology, Vol 14, No 7, p 
1362-1365, October 1975. 5 fig, 6 ref. 


Descriptors: *Cloud seeding, *Radar, *Weather 
modification, Measurement, Clouds, Hail, Thun- 
derstorms, Rainfall, Silver iodide, Cloud physics, 
Remote sensing, Meteorology. 

Identifiers: *Cloud growth, Radar echo tops, 
Seeding rates. 


Radar echo tops of individual cells, integrated 
over their duration above 7.6 km, were used to 
define an overall storm magnitude, a growth factor 
after seeding, and an average seeding rate. The 
growth factor was then plotted as a function of the 
average seeding rate for 23 seeded cells and 23 ran- 
domly selected non-seeded cells. The results 
showed an appreciable decrease not only in the 
range of growth factors but also in the average 
growth factcr as the average seeding rate in- 
creased. Time-integrated values of other radar 
measures, such as reflectivity and echo coverage, 
that can be better related to precipitation intensity 
than echo tops, were suggested as more accurate 
and sensitive measures of the effects of cloud 
seeding on the radar characteristics of convective 
storms. — ISWS) 

W76-0242 
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3C. Use Of Water Of Impaired 
Quality 


SODIUM RELATIONS IN DESERT PLANTS: 3. 
CATION-ANION RELATIONSHIPS IN THREE 
SPECIES WHICH ACCUMULATE’ HIGH 
LEVELS OF CATIONS IN LEAVES, 

California Univ., Los Angeles. Lab. of Nuclear 
Medicine and Radiation Biology. 

A. Wallace, E. M. Romney, J. W. Cha, and G. V. 
Alexander. 

Soil Science, Vol 118, No 6, p 397-401, December, 
1974. 4 tab, 11 ref. 


Descriptors: *Plant physiology, *Cation adsorp- 
tion, *Anion adsorption, *Desert plants, *Sodium 
compounds, Arid lands, Plant growth, Plant tis- 
sues, Leaves, Ions, Cations, Anions, Sodium 
chloride, Organic acids, Bicarbonates, Semiarid 
climates. 

Identifiers: *Lysium andersonii Gray, *Atriplex 
confertifolia(Torr. and Frem.) Wats., *Atriplex 
hymenelytra (Torr.) Wats., Sodium nitrate, Ca- 
tion-anion balance, Mojave desert. 


Three desert perennial plant species from the 
Mojave Desert (Lycium andersonii Gray, Atriplex 
confertifolia (Torr. and Frem.) Wats., and An- 
triplex hymenelytra (Torr.) Wats. were grown and 
experimentation conducted in order to evaluate 
the effects of different sources of Na (NO3-, Cl-, 
H2P04-) upon cation-anion balance in the plants. 
Leaf content of each anion was increased with 
only minor, if any, interactions with other anions. 
The measured milliequivalent sum of anions in- 
creased in each plant part and there were usually 
modest increases in the milliequivalent sum of ca- 
tions. In nearly all cases with the 3 species, the ca- 
tion sum greatly exceeded the anion sum indicat- 
ing a large amount of organic acids in the leaves 
and the presence of bicarbonate. In this study, in 
which all plants were grown with the same soil, L. 
andersonii accumulated much larger concentra- 
tions of Li than did the other two species. (See also 
W73-12793 and W73-12792) (Robinett-Arizona) 
W76-02158 


A SUITABILITY INDEX OF DRAINAGE 
WATERS FOR IRRIGATION PURPOSES, 

Ain Shams Univ., Cairo (Egypt). Dept. of Soils. 

M. W. A. Hamid, and H. Hamdi. 

Egyptian Journal of Soil Science, Vol 14, No 1, p 
101-114, 1974, 3 tab, 10 ref. 


Descriptors: *Irrigation water, *Salinity, *Return 
flow, *Plant physiology, *Saline water, Water 
reuse, Irrigated land, Irrigation, Irrigation prac- 
tices, Water demand, Water sources, Water 
utilization, Irrigation effects, Crop response, 
Drainage effects, Plant growth, Soil chemical pro- 
perties, Arid lands, Soil-water-plant relationships, 
Saline soils, Water quality. 

Identifiers: *Egypt, *Suitability index. 


Agricultural expansion in Egypt depends largely 
on water, which is a limited resource. Large 
amounts of drainage water as well as ground water 
containing different quantities of salts are not 
properly utilized in Egypt. This study attempts to 
find a suitability index of the main drain waters for 
irrigation purposes using soil texture, drainage 
water properties, and plant salt tolerance as rating 
indexes for classification of saline irrigation water. 
Water samples analyzed for different drains in 
Egypt show that about 33 percent of the waters 
under consideration have a suitability index 
between 10.1 and 11.5, with the mean calculated to 
be 11.5. The minimum suitability, therefore, which 
might be considered safe without including plant 
tolerance ratings is 10. The sums of both the suita- 
bility index of 10 plus plant tolerance ratings will 
be 11, 12 and 13, which means that irrigation water 
is safe for sensitive plants below an index of 11, 
for tolerant plants less than 12, and safe for all 
plants if the index is less than 13. (Robinett- 
Arizona) 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


W76-02168 


UNITED STATES-MEXICO WATER AGREE- 
MENTS AND RELATED WATER USE IN MEXI- 
CALI VALLEY: A SUMMARY, 

Arizona Water Resources Research Center, Tuc- 
son. 

K. J. DeCook. 

In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrolgoy 
Section, Arizona Academy of Science, April 19- 
20, 1974, Flagstaff, Arizona, p 78-93. 2 fig, 27 ref. 


Descriptors: *Colorado River, *Desalination, 
*Mexico, *Salinity, *Planning, Mexican Water 
Treaty, Colorado River Compact, Alternative 
planning, Water utilization, Water manage- 
tent(Applied), Saline water, Water quality, Water 
pollution sources, Drainage water, Irrigation 
water. 

Identifiers: *Mexicali Valley(Mex), Water agree- 
ments. 


A summary is given of interrelated, technical and 
institutional events concerning the Colorado River 
which took place between the United States and 
Mexico from 1849 to 1974 with emphasis on the 
1961-1974 period. Until the treaty of 1944, Mexico 
had had no guarantee of a specific annual quantity 
of water, but in the years after 1945, when a 
guarantee of 1.5 million acre-feet per year was 
established, more than that amount was available 
for use. Salinity problems arose, and in 1965 an 
agreement for a 5-year plan for alleviating the 
technical and political difficulties surrounding the 
salinity question was made. In 1973 it was agreed 
that the United States would build, within approxi- 
mately 5 years, a facility for desalting the saline 
drainage water entering Mexico. Fulfillment of the 
technical provisions for this Agreement requires, 
in any event, the timely provision of federal funds 
to construct and operate the physical works. The 
several states should receive assurance that their 
rights and those of their respective water users will 
not be impaired within the legal operation of the 
Agreement. (Robinett-Arizona) 

W76-02227 


SALINITY CONTROL PLANNING IN THE 
COLORADO RIVER SYSTEM, 

Bureau of Reclamation, Denver, Colo. Water 
Quality Office. 

For primary bibliographic entry see Field 3A. 
W76-02230 


RECLAMATION BY TUBEWELL DRAINAGE 
IN RECHNA DOAB AND ADJACENT AREAS, 
PUNJAB REGION, PAKISTAN, 

Geological Survey, Boston, Mass. 

For primary bibliographic entry see Field 4B. 
W76-02484 


3D. Conservation In Domestic and 
Municipal Use 


REMOTE SENSING AS AN AID TO COMMUNI- 
TY DEVELOPMENT IN AN ARID AREA, 
Arizona Univ., Tucson. Office of Arid Lands Stu- 
dies. 

For primary bibliographic entry see Field 7B. 
W76-02165 


MUNICIPAL WASTEWATER REUSE IN THE 
US., 
SCS Engineers, Long Beach, Calif. 


For primary bibliographic entry see Field SD. 
W76-02189 
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Conservation In Industry—Group 3E 


METROPOLITAN OPERATED DISTRICT FOR 
SEWAGE EFFLUENT-IRRIGATION WATER 
EXCHANGE, 

Arizona Water Resources Research Center, Tuc- 
son. 

For primary bibliographic entry see Field SD. 
W76-02228 


A RATIONAL WATER POLICY FOR DESERT 
CITITES, 

Arizona Univ., Tucson. Dept. of Soils, Water and 
Engineering. 

W. G. Matlock. 

In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, 1974, Flagstaff, Arizona, p 99-107. 2 fig, 1 tab, 
6 ref. 


Descriptors: *Arid lands, *Water shortage, 
*Water supply, *Water policy, *Water conserva- 
tion, *Regulation, Water resources, Governments, 
Planning, Water allocation(Policy), Water utiliza- 
tion, Rainfall, Runoff, Groundwater, Water wells, 
Groundwater recharge, Groundwater availability, 
Imported water, Water demand, Water rates, 
Urban runoff, Arizona. 

Identifiers: Desert cities, Tucson(Ariz). 


Four sources of water supply for desert cities are 
rainfall, runoff, groundwater, and imported water, 
and the potential use for each varies. The govern- 
ment can institute various policy changes to 
eliminate or reduce the imbalance between water 
supply and demand. Restrictions should be placed 
on water-use luxuries such as swimming pools, 
subdivision lakes, fountains, etc. Water pricing 
should be progressive; each unit of increased use 
above a reasonable minimum should be charged 
for at an increasing rate. Runoff from individual 
properties, homes, storage, and supermarkets 
should be minimized through the use of onsite 
recharge wells, and various collection methods 
should be initiated. A campaign to acquaint the 
general public with a new water policy must be in- 
augurated. (Robinett-Arizona) 

W76-02229 


HYDROLOGIC ASPECTS OF LAND-USE 
PLANNING AT TUMAMOC HILL, TUCSON, 
ARIZONA, 

Arizona Univ., Tucson. Dept. of Soils, Water and 
Engineering. 

For primary bibliographic entry see Field 4A. 
W76-02245 


3E. Conservation In Industry 


ELECTROLYTIC TREATMENT OF JOB SHOP 
METAL FINISHING WASTEWATER, 

New England Plating Co., Inc., Worcester, Mass. 
For primary bibliographic entry see Field SD. 
W76-02070 


PLASTICS AND SYNTHETICS MANUFACTUR- 
ING POINT SOURCE CATEGORY, 
Environmental Protection Agency, Washington, 


i. 
For primary bibliographic entry see Field SB. 
W76-02104 


PUBLIC AND INDUSTRIAL WATER SUPPLIES 
IN SOUTHERN MISSISSIPPI--1974, 

Geological Survey, Jackson, Miss. 

For primary bibliographic entry see Field 4A. 
W76-02148 








Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 


Group 3E—Conservation In Industry 


WATER RESOURCE ALTERNATIVES FOR 
POWER GENERATION IN ARIZONA, 

Arizona Univ., Tucson. Dept. of Nuclear En- 
ineering. 

. E. Smith, K. J. DeCook, and R. A. Fazzolare. 
In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, 1974, Flagstaff, Arizona, p 289-299, 3 fig, 3 
tab, 10 ref. 


Descriptors: *Water reuse, *Water conservation, 
*Electric power production, *Nuclear power- 
plants, *Cooling water, *Water sources, Water 
resources, Water management(Applied), Water 
supply, Water utilization, Water requirements, 
Hydroelectric power, Electric power, Efficien- 
cies, Electric power demand, Industrial water, 
*Arizona, Potential water supply. 


An examination of potential water sources for 
power plant cooling in Arizona is presented along 
with information pertinent to Arizona’s future 
water needs relative to electrical usage growth. It 
has been projected that Arizona’s peak electrical 
power demands in 1980 and 1990 will exceed that 
of 1970 by some 5000 megawatts and 16000 
megawatts of electricity respectively. At present, 
the bulk of the electrical energy generated in the 
western states originates at hydroelectric installa- 
tions. Utilization of nuclear reactors for power 
generation requires a larger amount of cooling 
water than is required for a comparable fossil- 
fueled plant. It is suggested that the utilization of 
reclaimed wastewater for cooling purposes is a vi- 
able and attractive alternative to groundwater 
pumpage from both economic and ecological 
standpoints. Savings arise from conservation of 
fuel normally required for well pumps, costs of 
well construction are not required, quantities of 
fresh water should be released for consumption by 
alternate users, and a previously unused resource 
would be effectively recycled. (Robinett-Arizona) 
W76-02243 


GEOTHERMAL ENERGY SYSTEM AND CON- 
TROL APPARATUS, 

Sperry Rand Corp., New York. (assignee). 

For primary bibliographic entry see Field 4B. 
W76-02247 


SLIME INHIBITOR FOR USE IN INDUSTRIAL 
WATER RECIRCULATING SYSTEMS, 

For primary bibliographic entry see Field 5D. 
W76-02253 


EFFICIENT AND NONPOLLUTING METHOD 
FOR RECOVERING GEOTHERMAL HEAT 
ENERGY, 

For primary bibliographic entry see Field 4B. 
W76-02255 


ANAEROBIC DIGESTION OF DAIRY FARM 
SLURRY, 

Surrey Univ., Guilford (England). Dept. of Biolog- 
ical Sciences. 

For primary bibliographic entry see Field 5D. 
W76-02292 


TREATS HUGE FLOWRATES, 
For primary bibliographic entry see Field 5D. 
W76-02293 


WASTEWATER TREATMENT AT FORD’S 
WINDSOR COMPLEX, 

Ford-Windsor Complex (Ontario). 

For primary bibliographic entry see Field 5D. 
W76-02298 


CONTINUOUS PRINTED CIRCUIT ETCHING- 
WITHOUT POLLUTION, 

Pennwalt Corp., Warminster, Pa. Sharples-Stokes 
Div. 

For primary bibliographic entry see Field SD. 
W76-02299 


FLUIDIZED-METAL TRAPS METAL. 
For primary bibliographic entry see Field SD. 
W76-02300 


PROCESS WATER REUSE AND CONTROL AT 
AN NSSC MILL, 

Green Bay Packaging, Inc., Wis. 

For primary bibliographic entry see Field 5D. 
W76-02302 


POLLUTION FREE MILLS: FACTS AND VI- 
SIONS, 

Lekanders Ingenjoersbyra A.B. Alingas (Sweden). 
For primary bibliographic entry see Field 5D. 
W76-02303 


STABILIZING THE PURIFIED WATERS 
GENERATED BY THE ETCHING SHOPS FOR 
THEIR UTILIZATION IN THE REVERSE 
CYCLE (STABILIZATSIYA OCHISHCHEN- 
NYKH PROMYVNYKH VOD TRAVIL’NYKH 
OTDELENIY DLYA_ ISPOL’ZOVANIYA V 
OBOROTNOM TSIKLE), 

For primary bibliographic entry see Field 5D. 
W76-02304 


COAL FINES RECOVERED FROM WATER BY 
FROTH-FLOTATION. 

For primary bibliographic entry see Field 5D. 
W76-02307 


PEACHES DRY-PEELED AT DEL MONTE. 
For primary bibliographic entry see Field 5D. 
W76-02308 


COMPLETE REUSE OF TEXTILE DYEING 
WASTES PROCESSED WITH DYNAMIC MEM- 
BRANE HYPERFILTRATION, 

Clemson Univ., S.C. Dept. of Textile. 

For primary bibliographic entry see Field 5D. 
W76-02312 


MASSIVE LIME TREATMENT COLOR 
REMOVAL FROM KRAFT EFFLUENTS, 
International Paper Co., Mobile, Ala. 

For primary bibliographic entry see Field SD. 
W76-02314 


KRAFT PULP AND PAPER MILL POLLUTION 
ABATEMENT, MODERINIZATION, AND EX- 
PANSION. 

For primary bibliographic entry see Field 5D. 
W76-02338 


WASTE WATER COOLANT. 
For primary bibliographic éntry see Field SD. 
W76-02340 


METAL PLATER RECOVERS TOXIC IONS. 
For primary bibliographic entry see Field 5D. 
W76-02352 


PROCESS WATER REUSE AND UPSET CON- 
TROL MODIFICATION AT AN INTEGRATED 
NSSC MILL, 

Green Bay Packaging, Inc. Wis. Mill Div. 

For primary bibliographic entry see Field 5D. 
W76-02356 
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RECOVERY PLANT RECYCLES OIL WASTE. 
For primary bibliographic entry see Field 5D. 
W76-02358 


PACKING PICKLES WITH RECYCLED BRINE. 
For primary bibliographic entry see Field 5D. 
W76-02360 


SOME TRENDS IN INDUSTRIAL WATER AND 
WASTES MANAGEMENT 

Consultancy Services Ltd. (England). Environ- 
mental Control. 

For primary bibliographic entry see Field 5D. 
W76-02429 


UHR FILTERS TREATING MILL WASTE- 
WATERS, 

De Laval Turbine, Inc., Florence, N.J. Condensor 
and Filter Div. 

For primary bibliographic entry see Field 5D. 
W76-02434 


SOUR WATER STRIPPER: ITS DESIGN AND 
APPLICATION, 

Atlantic Richfield Co., Houston, Tex. 

For primary bibliographic entry see Field SD. 
W76-02436 


THE LAMELLA SEPARATOR: A DEFINITION 
AND RESULT OF PILOT STUDIES IN THE 
PULP AND PAPER AND STEEL INDUSTRIES, 
Axel Johnson Institutet for Industriforskning, 
Nynashamn (Sweden). 

For primary bibliographic entry see Field 5D. 
W76-02437 


WASTEWATER REUSE AND __IN-PLANT 
TREATMENT 

Ashland Oil and Refining Co., Ky. 

For primary bibliographic entry see Field 5D. 
W76-02448 


WATER RECYCLING SYSTEMS AT MILLS 
PROCESSING WASTE PAPER (SISTEMY 


OBOROTNOGO VODOPOTREBLENIYA NA 
PREDPRIYATIY AKH, 
PERERABATYVAYUSHCHIKH MAKULATU- 
RU), 


Ukrainskii Nauchno-Issledovatelskii Institut Bu- 
magi, Kiev (USSR) 

V. P. Svitel’skii, and S. T. Litvinova. 

Bumazhnaya Promyshelnnost, No 6, p 25-26, June 
1975. 1 fig, 3 tab. 


Descriptors: *Water reuse, *Waste water treat- 
ment, Reclaimed water, Water pollution treat- 
ment, Water pollution control, Water pollution 
sources, Industrial wastes, Wastes, Aluminum, 
Sulfates, Screens, Water purification, Suspended 
solids, Biochemical oxygen demand, Water con- 
sumption(except consumptive use), Water pollu- 
tion, Water conservation, Pulp wastes, Fresh- 
water, Industrial water, Pulp and paper industry, 
Filtration, Chemical precipitation, Coagulation. 
Identifiers: *Paper mills, *Board mills, *Waste 
paper, OV-02 fractionator, Fiber recovery, 
Polyacrylamide, Aluminum _ sulfate, White 
water(Paper machine), Showers(Paper machine), 
Soviet Union(USSR). 


A study of water reuse at paper and board mills 
processing waste paper, conducted by the Ukraini- 
an Research Institute of the Pulp and Paper Indus- 
try, showed that water reuse averages 70% and at 
some mills even 85%. The consumption of fresh 
water ranges from 34 to 80 cu m/ton. The effluent 
purification equipment, which is satisfactory in 
mills processing pulpwood, is frequently in- 
adequate for effluents from waste paper 
processing, because of the high content of finely 
dispersed solids, the presence of colloids, and the 
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development of microorganisms. This study in- 
dicated that the most effective separation of fibers 
is accomplished on OV-02 fractionators. These 
fractionators selectively remove 92-94% of fibers 
longer than 1 mm, which can then be reused. The 
water that passes the screen contains no coarse 
particles and can be partially recycled, e.g., for 
showers. The excess must be purified chemically. 
The purification system consists of separating the 
reusable fibers on the OV-02 fractionator and 
treatment of the effluent with aluminum sulfate 
and polyacrylamide, followed by dewatering of 
the sediment by centrifugation. The degree of pu- 
rification is 92-94% with respect to suspended 
solids, 60-80% with respect to oxidizability, and 
50-60% with respect to 5-day BOD. This system 
will reduce the freshwater consumption to 20-24 
cu m/ton, reduce the pollution load by 15%, and 
allow the reuse of over 75% of the purified water. 
(Stapinski-IPC) 

W76-02465 


PERFORMANCE HISTORIES OF BOILER 
FEEDWATER PLANTS HIGHLIGHT THE AD- 
VANTAGES OF REVERSE OSMOSIS, 

Ecodyne Corp., Union, N. J. 

For primary bibliographic entry see Field 5D. 
W76-02473 


WATER REUSE AT PONDEROSA PAPER 
PRODUCTS, INC., FLAGSTAFF, ARIZONA, 
Ponderosa Paper Products, Inc., Flagstaff, Ariz. 
For primary bibliographic entry see Field SD. 
W76-02474 


3F. Conservation In Agriculture 


REMOTE-SENSING TECHNIQUES FOR 
DETERMINING WATER TABLE DEPTHS IN 
IRRIGATED AGRICULTURE, 

For primary bibliographic entry see Field 7B. 
W76-02160 


A SUITABILITY INDEX OF DRAINAGE 
WATERS FOR IRRIGATION PURPOSES, 

Ain Shams Univ., Cairo (Egypt). Dept. of Soils. 
For primary bibliographic entry see Field 3C. 
W76-02168 


INCREASING FORAGE PRODUCTION ON A 
SEMIARID RANGELAND WATERSHED, 
Agricultural Research Service, Tucson, Ariz. 
Southwest Watershed Research Center. 

For primary bibliographic entry see Field 4A. 
W76-02223 


METROPOLITAN OPERATED DISTRICT FOR 
SEWAGE EFFLUENT-IRRIGATION WATER 
EXCHANGE, 

Arizona Water Resources Research Center, Tuc- 


son. 
For primary bibliographic entry see Field 5D. 
W76-02228 


IRRIGATION CANAL, WATER-WITHDRAWAL 


EIR, 
C.G. Whitlock. 
U.S. Patent No 3,910,052, 2 p, 6 fig, 4 ref; Official 
Gazette of the United States Patent Office, Vol 
939, No 1, p 81, October 7, 1975. 


Descriptors: ‘*Patents, ‘Irrigation practices, 
‘Irrigation systems, *Flood irrigation, *Irrigation 
efficiency, *Irrigation canals, *Weirs, Concrete 
structures, Water distribution(Applied), Remote 
control. 


To withdraw water from an irrigation canal or 
head ditch for distribution to a number of field cor- 
Tugations, a weir is installed in the canal to contain 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Censervation In Agriculture—Group 3F 


a bifurcated water check or dam _ pointed 
downstream of the water flow in the canal. The 
bifurcated water check or dam forms an upstream 
pool of water to be withdrawn and distributed to 
the corrugations. The weir includes a valved outlet 
adjacent the upstream portion of the bifurcated 
dam, and outflowing water from the pool is con- 
ducted to a distributor conduit extending generally 
parallel alongside the canal at the head ends of the 
corrugations. The conduit includes a tube for each 
corrugation to conduct water from within the con- 
duit to the corrugations. (Sinha-OEIS) 

W76-02248 


DRIP IRRIGATION SYSTEM AND COM- 
PONENTS THEREOF, 

Xeros Controls, Azusa, Calif. (Assignee). 

A. P. Hardison. 

U.S. Patent No 3,910,500, 7 p, 12 fig, 4 ref; Offi- 
cial Gazette of the United States Patent Office, 
Vol 939, No 1, p 230, October 7, 1975. 


Descriptors: *Patent, ‘Irrigation systems, 
*Surface irrigation, *Irrigation practices, Irriga- 
tion efficiency, Filters, Filtration. 
Identifiers: *Drip_ irrigation, Sand 
Backwash. 


filters, 


A drip irrigation system is described in which the 
delivered water is filtered so that it is substantially 
free of particulate matter of troublesome size and 
still flows through the system with a relatively 
low-pressure loss. The system comprises in com- 
bination: an inlet conduit to receive a supply of 
water to be distributed; a sand filter system 
adapted to be backwashed connected to the inlet 
conduit; a manifold receiving filtered water from 
the filter system; a number of distribution conduits 
connected to and receiving water from the 
manifold; and at least one emitter connected to 
each distribution conduit for emitting water. Op- 
tional features of the invention provide the system 
with adjustments for control such as a penetrable 
self-sealing plug and a gauge with a probe adapted 
to penetrate the plug for measuring the pressure in 
the distribution conduits. Another feature is a 
filter arrangement where a portion of a sand filter 
system can be backwashed while another portion 
of the system continues to supply filtered water 
for irrigation. Another option is the provision of 
downstream retention screens together with sight- 
glasses for visual inspection of the condition of the 
screens to assure that the upstream filter means 
have not broken down. (Sinha-OEIS) 

W76-02249 


STOMATAL MOVEMENT AND WATER RELA- 
TIONS IN CROPS: 2. STOMATAL BEHAVIOR 
OF TOBACCO LEAVES OF DIFFERENT AGES 
AND THE INFLUENCE OF SOIL WATER 
SHORTAGE, (IN JAPANESE), 

Ehime Univ., Matsuyama (Japan). Coll of Agricul- 
ture. 

For primary bibliographic entry see Field 21. 
W76-02252 


METHOD AND APPARATUS FOR’ CON- 
TROLLED DRIP IRRIGATION FROM 
CHAMBER MEANS LOCATED AT VARYING 
ELEVATIONS ALONG SOIL AREAS TO BE IR- 
RIGATED, 

E. S. Pira. 

U.S. Patent No 3,912,165, 8 p, 14 fig, 9 ref; Offi- 
cial Gazette of the United States Patent Office, 
Vol 939, No 2, p 786, October 14, 1975. 


Descriptors: *Patents, *Irrigation, *Surface irriga- 
tion, *Subsurface irrigation, *Irrigation practices, 
Irrigation systems, Fluid friction, Pressure, Irriga- 
tion design. 

Identifiers: *Drip irrigation. 


A method and apparatus is described for furnish- 
ing fluid material throughout an irrigation system 
in a manner such that discharge of substantially 


uniform volumes of fluid may be realized at a 
number of discharge outlets located at varying 
distances from a pressurized fluid source and oc- 
curring at elevational differences of a significant 
nature. Water, under relatively high pressure, is 
first conducted through a pressure-reduction stage 
connected to the chamber body. Discharge of 
water takes place at spaced apart dripper outlets 
connected into the chamber body. The total 
volume of water discharged from the chamber and 
the degree of pressure drop are controlled in rela- 
tion to one another to reduce and maintain the 
flow rate within a specific range of low velocity 
flow rates at which no appreciable friction losses 
take place with water being discharged uniformly 
at all dripper outlets. Within the low velocity range 
of flow rates, certain classes of dripper outlets, i.e. 
dripper outlets of short orifice length, tend to 
become sensitive to certain other small pressure 
changes induced, for example, in chamber por- 
tions occurring at lower elevations than other 
chamber portions. There may occur loss of 
uniformity of discharge. Uniform release of 
material through all of these dripper outlets of 
short orifice length is realized by releasably con- 
fining a small column of water in the path of flow 
exiting from the dripper outlets. (Sinha-OEIS) 
W76-02256 


AUTOMATICALLY OPERATED WATER DIS- 
TRIBUTION SYSTEMS SUCH AS LAWN AND 
GARDEN SPRINKLING SYSTEMS AND TIMER 
OPERATED VALVE THEREFOR, 

D. R. Simon. 

U.S. Patent No 3,912,167, 4 p, 7 fig, 5 ref; Official 
Gazette of the United State Patent Office, Vol 
939, No 2, p 787, October 14, 1975. 


Descriptors: *Patents, *Irrigation, *Sprinkler ir- 
rigation, *Irrigation efficiency, Water distribu- 
tion(Applied), Control systems, Timing, Valves. 


This invention related to timer operated valve 
mechanisms, particularly to those adaptable for 
use in automatic sprinkling systems. In a preferred 
system a number of such valves are connected to a 
source of water under pressure in a series arrange- 
ment. Each valve includes a manually settable 
timer for selecting the discharge period of its as- 
sociated valve, and a water flow operated release 
means for initiating the cycle of the timer. Setting 
the timer serves to connect the valve inlet to a 
discharge outlet and to block a by-pass outlet. 
When the water supply to the system is turned on, 
water flows through the discharge of the first 
valve in the series and initiates the cycle of its 
timer. At the end of the set time period, the timer 
causes the valve to block the discharge and open 
the by-pass thereby supplying water to the second 
valve in the series. Each valve in the series cycles 
in this manner for a period determined by the 
setting of its associated timer. The last valve in the 
series may have its by-pass outlet capped thereby 
providing for automatic termination of the water- 
ing cycle. (Sinha-OEIS) 

W76-02257 


IRRIGATION SYSTEMS, 

Conflow Irrigation Systems, San Diego, Calif. 
(Assignee). 

H. G. Lodge. 

U.S. Patent No 3,912,169, 4 p, 9 fig, 6 ref; Official 
Gazette of the United States Patent Office, Vol 
939, No 2, p 788, October 14, 1975. 


Descriptors: *Patents, ‘*Irrigation, *irrigation 
systems, *Irrigation practices, *Irrigation efficien- 
cy, Water distribution(Applied), Irrigation design, 
Distribution systems, Trees. 


This invention provides an irrigation system which 
is particularly suitable, but not limited to, the ir- 
rigation of trees and is so arranged that a series of 
irrigation devices may be arranged for the supply 
of water to each tree, each device being in- 
dividually adjustable to meet the needs of its cor- 
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responding tree, the water being discharged onto 
the ground in small streams to eliminate runoff or 
drift of water during severe wind conditions. The 
irrigation system utilizes a novelly arranged irriga- 
tion device in which a single valve controls the 
water supply to a manifold having a number of 
outlets, thus permitting the use of a larger valve 
which is less likely to be obstructed by particulate 
matter, the valve and manifold also arranged to 
cause turbulent flow within the manifold which ef- 
fect substantial pressure reduction below supply 
pressure, permitting further increase in valve port 
opening for a given outlet flow. The irrigation 
device, contains manifold outlets connected to a 
set of highly flexible distributor tubes of small 
diameter which are capable of conforming to the 
ground surface or being superficially covered. The 
tubes are of such length that their discharge ends 
may be located in a uniform pattern within the drip 
line of the tree or other pattern best suited to the 
needs of the tree. The distributor tubes may be tied 
in knots to reduce or close off flow, or joined 
together by a sleeve to close off a pair of tubes. or 
joined to a larger tube to extend the range. (Sinha- 


OEIS) 
W76-02258 


LIGHTWEIGHT TRAVELING 
SYSTEM, 

R. F. Reinke. 

U.S. Patent No 3,912,170, 4 p, 3 fig, 2 ref; Official 
Gazette of the United States Paten Office, Vol 
939, No 2, p 788, October 14, 1975. 


IRRIGATION 


Descriptors: ‘*Patents, ‘Irrigation systems, 
*Sprinkler irrigation, ‘Irrigation practices, 
*Irrigation efficiency, Irrigation design, Lateral 
conveyance structures, Structural stability, Alu- 
minum alloys. 

Identifiers: Traveling irrigation systems. 


A lightweight irrigation system is described. The 
system is comprised of flexibly coupled, alu- 
minum pipe sections which are supported above 
ground by electrically powered, wheeled carriage 
assemblies also made of aluminum and located at 
predetermined intervals along the pipe. Each pipe 
section has a number of interconnecting aligned 
pipe segments. The pipe sections are supported 
between carriages by a system of V-jacks and tie 
rods which work in combination with the pipe to 
maintain the pipe and carriages in stability and to 
prevent wallow or wind-whip of the pipe. The tie 
rods, which extend generally lengthwise of the 
pipe, are constructed of material having good 
strength properties and having a thermal coeffi- 
cient of linear expansion substantially less than 
that of the aluminum in the pipe such as high quali- 
ty steel with good corrosion resistance properties. 
The stie rods serve to maintain the integrity of the 
overall system against the relatively large thermal 
expansion and thermal contractin effects ex- 


perienced by the aluminum components in 
response to extreme temperature variations. 
(Sinha-OEIS) 

76-02259 


SPRINKLER MOUNTING DEVICE, 

V. Johnson. 

U.S. Patent No 3,912,171, 4 p, 5 fig, 4 ref; Official 
Gazette of the United States Patent Office, Vol 
939, No 2, p 788, October 14, 1975. 


Descriptors: *Patents, *Irrigation, *Sprinkler ir- 
rigation, *Irrigation practices, Irrigation operation 
and maintenance, Water management(Applied). 
Identifiers: Inpulse-type sprinkler. 


A device for mounting a sprinkler to a riser is 
described wherein the riser has a smooth cylindri- 
cal inner surface of constant diameter. The device 
comprises a sleeve that includes an elongated 
cylindrical outer surface having a cross-sectional 
diameter less than the diameter of the cylindrical 
inner surface of the riser and further includes an 
inner bore of a prescribed diameter that extends 


the full length of the sleeve. A water delivery tube 
is included, either as an element of the device or as 
an element of the sprinkler head. The delivery tube 
includes a downward-open tubular section that ex- 
tends through the inner bore of the sleeve. This tu- 
bular section includes a cross-sectional outside 
diameter substantially less than the diameter of the 
bore within the sleeve. An annular gasket on the 
sleeve is provided to enable a watertight seal to be 
formed between the sleeve and riser when the 
sleeve is inserted into the riser. Another gasket is 
provided on the sleeve within the bore to facilitate 
a watertight seal between the sleeve and the water 
delivery tube. Means to fasten the sleeve and the 
water delivery tube securely are included. (Sinha- 
OEIS) 

W76-02260 


WATER QUALITY CONTROL THROUGH SIN- 
GLE CROP AGRICULTURAL, NO 4, 

Bemidji State Coll., Minn. Center for Environ- 
mental Studies. 

For primary bibliographic entry see Field 5G. 
W76-02272 


THE EFFECTIVENESS OF PRESOWING 
FLOODING OF THE RICE FIELDS IN KZYL- 
ORDIA OBLAST, (IN RUSSIAN), 

A. Ibraev, A. M. Nurgizarinov, I. Zh. Arystanov, 
A. S. Kim, and K. Baimbetov. 

Izv Akad Nauk Kaz SSR Ser Biol. 5 59-63. Illus. 
1974. 


Descriptors: *Rice, Field crops, *Flooding, Flood 
irrigation, Crop response. 
Identifiers: Kazakh-SSR, Kzyl, USSR. 


The study was conducted in weedy rice fields in 
the Kazakh SSR, USSR. Apzil flooding of rice 
fields reduced the weeds (such as reeds), in- 
creased the germination capacity of the seeds, ac- 
celerated the development of the plants and in- 
creased the rice yield. Thus pre-sowing flooding of 
the rice fields ensured an increase in the yield by 
preserving the nutritional substances of the soil 
such as humus.--Copyright 1975, Biological Ab- 
stracts, Inc. 

W76-02280 


MODELING SOIL WATER MOVEMENT FOR 
TRICKLE IRRIGATION, 

Arizona Univ., Tucson. Dept. of Soils, Water and 
Engineering. 

For primary bibliographic entry see Field 2G. 
W76-02365 


LINEAR PROGRAMMING ANALYSIS OF 
BRANCHED PIPE NETWORK, 
South Dakota State Univ., Brookings. Dept. of 
Agricultural Engineering. 

T. Chu 


Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-248 044, 
$4.50 in paper copy, $2.25 in microfiche. Comple- 
tion Report, July 1975. 49 p, 3 fig, 8 tab, 12 ref, ap- 
pend. OWRT A-041-SDAK(1). 14-31-001-3842. 


Descriptors: *Pipelines, Water conveyance, Net- 
works, Cost analysis, Value engineering, Op- 
timization, *Linear programming, Hydraulic en- 
gineering, Irrigation, *South Dakota, Pipes, 
*Design criteria, Irrigation design. 

Identifiers: Lagrange multiplier, Shamrock Irriga- 
tion Project(So Dak), Branched pipe networks. 


The linear programming technique was applied to 
design an existing water conveyance project--The 
Shamrock Irrigation Project. An analytical method 
was developed to obtain a solution which is an 
adequate approximation to the solution found by 
linear programming. The analytical method ena- 
bles the design engineer to select appropriate size 
of a complex branched pipe network without using 
the computer. The application of both methods to 





the Shamrock Irrigation Project was presented for 
comparison. (Wiersma-South Dakota State) 
W76-02366 


CRITERIA FOR DETERMINING FEASIBILITY 
OF RURAL WATER SUPPLY SYSTEMS IN 
LIVESTOCK PRODUCTION AREAS, 

South Dakota State Univ., Brookings. Dept. of 
Agricultural Engineering. 

M. Hellickson, and H. Young. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-248 039, 
$3.50 in paper copy, $2.25 in microfiche. Comple- 
tion Report, September 1975. 13 p, 1 fig, 3 tab, 1 
append. OWRT A-042-SDAK(1). 14-31-0001-3842. 


Descriptors: Rural areas, *Water supply, 
*Feasibility, Stock water, Water costs, Livestock, 
Potable water, *Alternative costs, *South Dakota, 
Alternative water use. 

Identifiers: *Rural water supply systems. 


Agricultural production is dependent to a large ex- 
tent on the availability of an adequate water 
supply. Production is not only limited by the lack 
of vegetative cover for grazing, but also by the 
lack of adequate drinking water. Data are needed 
on costs of present systems, what criteria are 


needed to estimate the cost of these systems and | 
on the cost of alternate water supply systems for | 
livestock producing areas. Personally conducted | 


surveys in Stanley and Haakon Counties, South 


Dakota revealed that water us is 86 percent for | 
livestock (mainly beef cattle) and 14 percent for | 
domestic use. Presently water in the over 1.1 mil- | 
lion acre area is supplied from 2349 dams, 300 | 


shallow wells and 54 deep wells. Average annual 
water system cost is $7740 per rancher or $32 per 
calf sold. Ninety-three percent of the variations in 
annual water system cost per rancher can be pre- 
dicted from the number of dams. Total areas and 
acres and animal units also are reliable criteria for 
predicting annual water cost. Annual costs of 
selected community water supply systems range 
from $1800 to $2400 per rancher per year. 
(Wiersma-South Dakota State) 

W76-02367 


THE DEMAND FOR AGRICULTURAL WATER 
IN UTAH, 

Utah Water Research Lab., Logan. 

For primary bibliographic entry see Field 6D. 
W76-02383 


SOYBEAN AND CORN - ROOTING _ IN 
SOUTHWESTERN MINNESOTA: I. WATER-UP- 
TAKE SINK, 

Agricultural Research Service, Pendleton, Oreg. 
R. R. Allmaras, W. W. Nelson, and W. B. 
Voorhees. 

Soil Science Society of America Proceedings, Vol 
39, No 4, p 764-771, July-August 1975, 8 fig, 1 tab, 
18 ref. 


Descriptors: *Soybeans, *Corn(Field), *Root 
systems, *Absorption, *Transpiration, 
*Minnesota, Soil water movement, On-site in- 
vestigations, Nuclear meters, Evapotranspiration, 
Soil properties, Hydraulic conductivity, Perched 
water, Depth, Hydraulic gradient, Tensiometers, 
Instrumentation, Evaporation pans, Soil-water- 
plant relationships. 

Identifiers: Determinate isolines, Indeterminate 
isolines, Water uptake, Neutron probes. 


Sink terms in the transient soil water flow equation 
were estimated to provide accurate descriptions of 
field water uptake. Water uptakes by vertically 
developing root systems of three crops were 
described as a function of time during drying of a 
Nicollet soil, which often has a perched water 
table at 1.3 to 2 m early in the growing season. Dur- 
ing the period July 1 through August 15, water up- 
take by corn was compared with that by deter- 
minate and indeterminate isolines of ‘Harosoy’ 
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soybean. These accounts of water uptake were 
later compared with directly examined rooting pat- 
terns. Water depletion measurements 05 (with 
neutron probe) underestimated transpiration 
beginning in late July when upward water flows at 
140 cm were 0.4 to 0.6 of transpiration. Depletions 
by soybeans occurred at shallower depths than 
corn. The indeterminate isoline showed greater 
depletions than the determinate isoline at shallow 
depths. Integrals of the sink term early in the 
period overestimated by 20% the sum of depletion 
and upward movement into the rooting depth. 
Later in the test period sink term integrals un- 
derestimated the same sum by 25%. (Visocky- 
ISWS) 

W76-02403 


COMPUTERIZED REDUCTION OF 
METEOROLOGIC MEASUREMENTS FROM 
IRRIGATED AND NONIRRIGATED PLOTS IN 
CENTRAL UTAH, 

Brigham Young Univ., Provo, Utah. Dept. of 
Zoology. 

For primary bibliographic entry see Field 7C. 
W76-02500 


4. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A. Control Of Water On The 
Surface 


A LAND CAPABILITY MODEL FOR THE 
LOWER LAKE MONROE WATERSHED, 

Indiana Univ., Bloomington. Water Resources 
Research Center. 


_ J.R. Chiesa, M. C. Roberts, J. C. Randolph, and R. 


S. Howe. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-247 573, 
$4.00 in paper copy, $2.25 in microfiche. Purdue 
University Water Resources Research Center, 
West Lafayette, Indiana, Technical Report No 66, 
July 1975. 27 p, 1 fig, 4 tab, 12 ref. OWRT A-039- 
IND(1). 


Descriptors: *Land use, *Land classification, 
Land development, Recreation, Agriculture, 
*Model studies, *Indiana, Watershed manage- 
ment, *Computer models, Planning, Alternative 
planning. 

Identifiers: *Land capability, Capability analysis, 
Residential, Commercial, *Lake Monroe(Ind). 


The study was designed to produce a compu- 


terized inventory retrieval system of land-use in- 
formation and a land capability model. The model 
will provide guidelines for land-use decision 
makers, based on the environmental factors of the 
development potential of land around Lake Mon- 
toe, Monroe County, Indiana. The basic format of 
the model output is a matrix that arrays approxi- 


mately 30 parameters of land capability versus 9 


land uses. The land use classification system used 
was a modification of a model for the Tulsa 
Metropolitan Area. The land capability model was 
designed on the basis of the information gathered 
in the land-use survey. This model will be a useful 
tool for considering alternative development 
proposals in terms of their environmental impact. 
(Wiersina-Purdue) 

W76-02002 


THIRD EARTH RESOURCES TECHNOLOGY 
SATELLITE-1 SYMPOSIUM VOLUME 1: 
TECHNICAL PRESENTATIONS, SECTION B. 
National Aeronautics and Space Administration, 
Washington, D.C., Scientific and Technical Infor- 
a Div. 

‘or primary bibliographic entry see Field 7B. 
W7602026 sili y 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 
Control Of Water On The Surface—Group 4A 


MEASURING WATERSHED RUNOFF CAPA- 
BILITY WITH ERTS DATA, 

Agricultural Research Service, Chickasha, Okla. 
For primary bibliographic entry see Field 7C. 
W76-02031 


EVALUATION OF REMOTE SENSING AND 
AUTOMATIC DATA TECHNIQUES FOR 
CHARACTERIZATION OF WETLANDS, 
National Aeronautics and Space Administration, 
Bay Saint Louis, Miss. Earth Resources Lab. 

For primary bibliographic entry see Field 7C. 
W76-02038 


TECHNIQUES FOR COMPUTER-AIDED ANAL- 
YSIS OF ERTS-1 DATA, USEFUL IN GEOLOG- 
IC, FOREST AND WATER RESOURCE SUR- 
VEYS, 

Purdue Univ., Lafayette, Ind. Lab. for Applica- 
tions of Remote Sensing. 

For primary bibliographic entry see Field 7C. 
W76-02053 


DEEPWATER PORT ACT OF 1974. 
For primary bibliographic entry see Field 6E. 
W76-02077 


ILLINOIS LAWS RELATING TO WATER- 
WAYS, 1973. 

Illinois State Dept. of Transportation, Springfield. 
Div. of Waterways. 

For primary bibliographic entry see Field 6E. 
W76-02081 


CHAIN OF LAKES STUDY COMMISSION AND 
ILLINOIS-MISSISSIPPI CANAL AND SINNIS- 
SIPPI LAKE COMMISION CREATES-EFFEC- 
TIVE DATE. 

For primary bibliographic entry see Field 6E. 
W76-02084 


FLOOD DAMAGE--CREATES ACT TO 
PREVENT. 

For primary bibliographic entry see Field 6E. 
W76-02086 

COUNTIES (PROVISIONS OF ILLINOIS 


STATUTES RELATING TO COUNTY JU- 
RISDICTION OVER WATERS AND WATER- 
WAYS). 

For primary bibliographic entry see Field 6E. 
W76-02089 


WATER RIGHTS LAWS IN THE NINETEEN 
WESTERN STATES, VOL I, 

For primary bibliographic entry see Field 6E. 
W76-02105 


SURFACE WATER SUPPLY OF THE UNITED 
STATES, 1966-70: PART 8. WESTERN GULF OF 
MEXICO BASINS--VOLUME 1. BASINS FROM 
MERMENTAU RIVER TO COLORADO RIVER. 
Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-02133 


FLOODFLOW CHARACTERISTICS AT 
PROPOSED BRIDGE SITE ON MOHAWK 
RIVER, WHITESBORO, NEW YORK, 
Geological Survey, Albany, N.Y. 

B. Dunn. 

Open-file report 75-442, September 1975, 5 p, | fig. 


Descriptors: *Hydrologic data, *Streamflow, 
*Flood discharge, *Bridge design, *New York, 
Design flood, Planning, Evaluation, Design data, 
Bridge construction, Sites. 

Identifiers: *Mohawk River, *Whitesboro(NY), 
Proposed bridge site. 


19 


New York State Department of Transportation 
plans to relocate a section of County Highway 30 
in the towns of Marcy and Whitestown in Oneida 
County. Two alternate sections that would 
eliminate a series of broken-back and reverse 
curves and replace the present structures over the 
Mohawk River and the New York State Barge 
Canal are proposed. The planned bridge over the 
Mohawk River at Whitesboro is identical for al- 
ternate plans 1 and 2. The design-flood discharge 
for the proposed bridge site would be 18,200 cfs 
(515 cu m/sec), which is about equal to the 
discharge for the 100-year flood. The elevation at 
the bridge site for the flood of October 2, 1945, 
was 411.8 feet (125.5 metres). Alternate-bridge 
designs 1 and 2 would cause 0.2 foot (0.06 metre) 
increase in water level. (Woodard-USGS) 
W76-02136 


FLOODFLOW CHARACTERISTICS AT 
PROPOSED BRIDGE SITE ON WEST BRANCH 
DELAWARE RIVER, DELHI, NEW YORK, 
Geological Survey, Albany, N.Y. 

B. Dunn. 

Open-file report 75-441, September 1975, 9 p, 4 
fig, 1 tab, 3 ref. 


Descriptors: *Hydrologic data, *Streamflow, 
*Flood discharge, *Bridge design, *New York, 
Design flood, Planning, Evaluation, Design data, 
Bridge construction, Sites. 

Identifiers: *West Branch Delaware River(NY), 
*Delhi(NY), Proposed bridge site. 


New York State Department of Transportation 
plans to build an access road from State Highway 
10 to the Valley Campus of the State University 
Agricultural and Technical College at Delhi. This 
access road would cross the West Branch 
Delaware River at Delhi, about 750 ft upstream 
from the present Sherwood Road bridge. The 100- 
year, design-flood discharge at the proposed 
bridge site sould be 9,300 cfs (260 cu m/sec). 
Elevation for the 100-year flood at the site would 
be 1,345.1 feet (410.0 metres) above mean sea 
level. Increase in water level upstream from Sher- 
wood Road bridge for the 100-year flood would be 
1.2 feet (0.4 metres). Increase in water level caused 
by the various openings of the proposed bridge 
would range from 5.6 feet (1.7 metres) to 1.1 feet 
(0.3 metre) at the approach section. (Woodard- 
USGS) 

W76-02137 


WATER RESOURCES INFORMATION NEEDS 
FOR THE NORTHWEST FLORIDA WATER 
MANAGEMENT DISTRICT. 

Geological Survey, Tallahassee, Fla. 

Northwest Florida Management District Tallahas- 
see, 1975, 68 p, 31 fig, 12 tab, 12 ref. 


Descriptors: *Water resources, *Hydrologic data, 
*Florida, *Information retrieval, Surface waters, 
Groundwater, Water quality, Water demand, 
Water utilization, Water conservation, Hydrology, 
Hydrogeology. 

Identifiers: Northwest Florida, Water information 
summary(Fla). 


This report summarizes the availability and ap- 
plicability of existing water resources information 
to the functions and needs of the Northwest 
Florida Water Management District. For those 
parts of the District where data are not already 
available it outlines the network extensions and 
the investigations needed to obtain such data. 
Where some data are available currently but where 
exigencies of basin management will require 
detailed or sophisticated information on inter- 
mediate-term or long-term programs, the in- 
vestigations are outlines to afford at least a start in 
acquiring these data. From the Aucilla River, east 
of Tallahassee, the 16-county Northwest Florida 
Water Management District extends 200 miles 
westward to the Perdido River and the Alabama- 
Florida state line. The north-south dimension of 








Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4A—Control Of Water On The Surface 


the District is 40-45 miles except at the bulge of the 

Apalachicola Cape where it is 90 miles. The Dis- 

trict is bounded in the north by Alabama and Geor- 
ia and on the south by the Gulf of Mexico. 
Woodard-USGS) 

W76-02138 


DISCHARGE AND FLOW DISTRIBUTION, 
COLUMBIA RIVER ESTUARY, 

Geological Survey, Denver, Colo. 

For primary bibliographic entry see Field 5B. 
W76-02143 


REDWOOD NATIONAL PARK STUDIES DATA 
RELEASE NUMBER 1: REDWOOD CREEX, 
HUMBOLDT COUNTY, CALIFORNIA, SEP- 
TEMBER 1, 1973-APRIL 16, 1974, 

Geological Survey, Menlo Park, Calif. 

For primary bibliographic entry see Field 7C. 
W76-02144 


HYDROLOGIC DATA FOR COW BAYOU, 
BRAZOS RIVER BASIN, TEXAS, 1973, 
Geologica! Survey, Austin, Tex. 

For primary bibliographic entry see Field 7C. 
W76-02145 


ANALOG-MODEL ANALYSIS OF HYDROLOG- 
IC EFFECTS OF SEWERAGE IN SOUTHEAST 
NASSAU AND SOUTHWEST SUFFOLK COUN- 
TIES, LONG ISLAND, NEW YORK, 

Geological Survey, Mineola, N.Y. 

For primary bibliographic entry see Field 5B. 
W76-02146 


PUBLIC AND INDUSTRIAL WATER SUPPLIES 
IN SOUTHERN MISSISSIPPI--1974, 

Geological Survey, Jackson, Miss. 

J. A. Callahan. 

Mississippi Board of Water Commissioners, 
Jackson, Bulletin 75-2, 1975. 59 p, 5 fig, 11 ref. 


Descriptors: *Groundwater resources, *Surface 
waters, *Water supply, *Water quality, 
*Mississippi, Basic data collections, Water wells, 
Aquifers, Well data, Water storage, Reservoirs, 
Water treatment, Industries, Municipal water, 
Domestic water. 

Identifiers: Southern Mississippi. 


Total public- and industrial-supply pumpage in the 
37 counties of southern Mississippi amounted to 
1,920 mgd (84.1 cu m/sec) in 1974. Of the 1,680 
mgd (73.6 cu m/sec) pumped from surface-water 
sources, 792 mgd (34.7 cu m/sec) were brackish 
water from Back Bay of Biloxi and the Pascagoula 
River estuary. Public water supplies at Jackson 
and Meridan use both surface water and ground- 
water. All other public supplies use groundwater. 
The groundwater is obtained from aquifers of 
Eocene age and younger. Although the greater 
number of industrial supplies are obtained from 
Miocene aquifers, most of the water pumped for 
industrial use is from surface sources. (Woodard- 
USGS) 

W76-02148 


FLOODS IN THE FAJARDO-LUQUILLO AREA, 
NORTHEASTERN PUERTO RICO, 

Geological Survey of Puerto Rico, San Juan. 

For primary bibliographic entry see Field 7C. 
W76-02150 


CRITERIA FOR THE USE OF VERTICAL 
AVERAGING IN ENVIRONMENTAL DISPER- 
SION MODELS, 

Cleveland State Univ., Cleveland, Ohio. Dept. of 
Chemical Engineering. 

For primary bibliographic entry see Field 2H. 
W76-02155 


ANALYSIS OF A MULTIPURPOSE WATER 
RESOURCE SYSTEM IN SOUTHEASTERN 
MEXICO, 

Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

Fe- primary bibliographic entry see Field 6A. 
W76-02157 


LANDSAT-1 IMAGERY IN HYDROLOGIC STU- 
DIES, 

Washington Univ., Seattle. Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 7B. 
W76-02163 


SURVEY PROBLEMS ALONG THE CALIFOR- 
NIA-ARIZONA BOUNDARY, 

California State Lands Div., Sacramento. Granted 
Lands and Area Projects. 

R. Minnick. 

In: Proceedings of the American Congress on Sur- 
veying and Mapping, Fall Convention, October 26- 
31, 1975, Phoenix, Arizona, p 54-61, (1975), 1 fig, 6 
ref. 


Descriptors: *Colorado River, 
*Boundaries(Property), *Arizona, *California, 
*Land tenure, Legal aspects, Adjacent land 
owners, Boundary disputes, Water law, Water 
rights, Land, Land use, Real property, Land 
management, Decision making, Pianning, Chan- 
nels. 


The State of California owns the western half of 
the Colorado River separating Arizona and 
California, but to date the property boundaries are 
still unclear and unmapped. Private landowners 
are confused; California owns sovereign land in 
Arizona, and Arizona owns sovereign land in 
California. In addition, there are Indian and 
Federal Government land claims. The California 
State Lands Commission has begun a surveying 
and mapping program which will attempt to solve 
these boundary problems. Methods used in 
establishing surveying and mapping claim lines in 
the River are discussed. In making decisions on a 
particular site, questions such as these had to be 
answered: What is the last natural channel of the 
River. What effect have the dam and levees had. Is 
the River in a cut. And, what court cases affect 
this particular set of facts. These, along with any 
other facts pertaining to ownership, title, and 
boundaries, are assembled into a claim line study 
that draws inferences and discusses alternative 
claim lines and the support and weight given to 
each from the assembled facts. Maps, air photos 
and overlays are assembled from which decisions 
are made firmly enough so that the claim can be 
asserted in court if need be. Field work is then 
planned, surveying is done, and maps are 
completed and approved by the State Lands Com- 
mission. (Robinett-Arizona) 

W76-02166 


e 


IRRIGATION DISTRICTS OF MEXICO (LOS 
DISTRITOS DE RIEGO DE MEXICO), 

J. Robles Espinosa. 

Recursos Hidraulicos, Vol 4, No 1, p 48-63, 1975, 
8 fig, 2 tab. 


Descriptors: *Mexico, ‘Irrigation districts, 
*Irrigation efficiency, *Water distribu- 
tion(Applied), ‘*Irrigation programs, Govern- 


ments, Irrigated land, Irrigation, Crop production, 
Irrigation design, Irrigation practices, Irrigation 
water, Water conservation, Agriculture, Irrigation 
engineering, Water management(Applied), Water 
demand, Salinity. 

Identifiers: *Irrigation and Drainage Engineering 
Office, *Plan de Mejoramiento Parcelario. 


Before new water laws were passed it had become 
evident that it was necessary to improve irrigation 
efficiency relating to conduction losses, excessive 
irrigation, improper elevations of the phreatic 
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level, and salination. In order to solve these 
problems, the offices of Irrigation and Drainage 
Engineering were created to determine for each 
crop and soil type the most adequate irrigation 
methods, seasons and levels. At first, many water 
projects were not as successful as planned which 
led to rehabilitation of some of the districts. This 
partially improved the water works and meant a 
substantial increase in production and a reduction 
of irrigation levels. The primary activities of the 
Plan de Mejoramiento Parcelario (land improve- 
ment plan) are described as: (1) the improvement 
of operations and water distribution in order to 
save water for the irrigation of new lands, espe- 
cially for second crops; and (2) an assessment for 
the consumer enabling him to improve water use 
on his lands and increase his productivity. 
(Robinett-Arizona) 

W76-02167 


WATER RESOURCES RESEARCH ON FOREST 
AND RANGELANDS IN ARIZONA, 

Colorado State Univ., Fort Collins. 

A. R. Hibbert. 

In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, 1974, Flagstaff, Arizona, p 1-9, 8 ref. 


Descriptors: *Water resources development, 
*Arizona, *Forest management, *Range manage- 
ment, *Water conservation, Ranges, Forests, 
Water policy, Water requirements, Universities, 
Water resources, Water supply, Water utilization, 
Southwest U.S., Water management(Applied), 
Environmental effects. 


An effort by the Eisenhower Consortium for 
Western Environmental Forestry Research is un- 
derway to provide a sound technical basis for 
managing water resources on forest and range- 
lands in the Southwest. The consortium seeks to 
better our understanding of the relationships 
between man and his open-space environment in 
order that its quality might be maintained. Im- 
mediate objectives are to develop sound, effec- 
tive, and safe prescriptions for managing critical 
water-producing lands within Arizona and the 
Southwest. Nine western universities have joined 
forces with the Rocky Mountain Forest and Range 


Experiment Station to form the Eisenhower Con- | 


sortium for Western Environmental Forestry 
Research which will attempt to accomplish these 
objectives. (Robinett-Arizona) 

W76-02220 


INCREASING FORAGE PRODUCTION ON A 


SEMIARID RANGELAND WATERSHED, 


Agricultural Research Service, Tucson, Ariz. | 


Southwest Watershed Research Center. 

J. M. Tromble. 

In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, 1974, Flagstaff, Arizona, p 33-40. 1 fig, 2 tab, 7 
ref. 


Descriptors: *Forage grasses, *Semiarid climates, 
*Grama grasses, *Crop production, *Range 
management, Hydrologic data, Range grasses, 
Small watersheds, Precipitation(Atmospheric), 
Ranges, Planting management, Plant growth, 
Vegetation establishment, Water requirements, 
*Arizona. 

Identifiers: NM-28 sideoats, Vaughn sidecoats, 
Walnut Gulch Experimental Watershed(Ariz). 


Two native grass species, blue grama and 
sidecoats, were successfully seeded on a semiarid 
rangeland on the Walnut Gulch Experimental 
Watershed in Southeastern Arizona. Optimum 
seeding dates selected were those within the time 
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period most likely to receive precipitation, and 
grass stands were established in two successive 
years with average rainfall. Shrubs were killed by 
root-plowing at a depth of 14 inches, a procedure 
which was more than 95% successful in controlling 
sprouting shrubs. Forage production measure- 
ments taken on NM-28 sideoats and Vaughn 
sideoats showed a yield of 1,950 and 2,643 pounds 
of forage per acre, respectively, for the 2 years 
following the seeding, whereas untreated sites 
produced 23 and 25 pounds per acre of forage. 
Results indicate that success in establishing a 
stand of native grass is increased through use of 
existing hydrologic data. (Robinett-Arizona) 
W76-02223 


ESTABLISHING A PROCESS FRAMEWORK 
FOR LAND USE PLANNING, 

Forest Service, (USDA), Berkeley, Calif. 
Watershed Systems Development and Application 
Unit. 

For primary bibliographic entry see Field 6A. 
W76-02241 


APPLICATION OF REMOTE SENSING 
FLOODWAY DELINEATION, 

Arizona Univ., Tucson. Dept. of Soils, Water and 
Engineering. 

For primary bibliographic entry see Field 7B. 
W76-02244 


IN 


HYDROLOGIC ASPECTS OF LAND-USE 
PLANNING AT TUMAMOC HILL, TUCSON, 
ARIZONA, 

Arizona Univ., Tucson. Dept. of Soils, Water and 
Engineering. 

B. P. Popkin. 

In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, 1974, Fiagstaff, Arizona, p 309-324, 2 fig, 2 
tab, 36 ref. 


Descriptors: *Hydrologic aspects, *Land manage- 
ment, *Small watersheds, *Flood protection, 
*Urbanization, Land use, Topography, Land 
development, *Arizona, Planning, Soils, Vegeta- 
tion, Hydrologic data, Geology, Wildlife, 
Archaeology, Floods, Channel improvement, 
Dams, Vegetation establishment, Erosion control. 
Identifiers: *Tumamoc Hill(Tucson Ariz), Land 
use planning. 


Tumamoc Hill is an 869-acre desert area near Tuc- 
son, Arizona which is being considered as a con- 
trolled-access environmental site. The site’s geolo- 
gy, soils, vegetation, wildlife, and archaeology are 
affected by water. The largest of the 3 watersheds 
that drain the hill is rapidly being urbanized up- 
stream presenting potential flooding and erosion 
hazards. These problems may be reduced simply, 
economically, and wisely in a land-use plan. The 
tegion may be managed to reduce hydrologic 
hazards by widening stream channels, installing 
low checkdams, and vegetating the drainageways. 
These procedures would slow runoff velocities, in- 
crease the cross-sectional area of flow and 
toughness coefficient, and provide more water for 
vegetation and wildlife. The land-use plan should 
also include environmental education programs 
which would present important effects of water on 
ine natural ecology and hydrologic aspects of 
watershed urbanization. (Robinett-Arizona) 
W76-02245 


EVALUATION OF MATHEMATICAL MODELS 
FOR TEMPERATURE PREDICTION IN DEEP 
RESERVOIRS, 

Vanderbilt Univ., Nashville, Tenn. 

For primary bibliographic entry see Field 5B. 
W76-02270 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Groundwater Management—Group 4B 


CONIFEROUS STANDS CHARACTERIZED 
WITH THE WEIBULL DISTRIBUTION, 

Forest Service (USDA) , Coweeta Hydrologic 
Lab. Franklin, N.C. 

For primary bibliographic entry see Field 21. 
W76-02276 


FACTOR ANALYSIS FOR INTERPRETATION 
OF BASIN PHYSIOGRAPHY, 

Forest Service, Berkley, Calif. Pacific Southwest 
Forest and Range Experiment Station. 

For primary bibliographic entry see Field 2A. 
W76-02285 


CRITERIA FOR DETERMINING FEASIBILITY 
OF RURAL WATER SUPPLY SYSTEMS IN 
LIVESTOCK PRODUCTION AREAS, 

South Dakota State Univ., Brookings. Dept. of 
Agricultural Engineering. 

For primary bibliographic entry see Field 5F. 
W76-02367 


BOISE POST-AUDIT STUDY, HYDROLOGY 
SUPPORT STUDY, 

Idaho Univ., Moscow. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 6B. 
W76-02372 


BOISE POST-AUDIT STUDY, PLAN OF STUDY 
SUBPROJECT REPORT, 

Idaho Dept. of Water Resources, Boise; and Idaho 
Dept. of Water Resources Board, Boise. 

For primary bibliographic entry see Field 6B. 
W76-02373 


BOISE POST-AUDIT STUDY, ECONOMIC AND 
ECOLOGICAL HISTORY SUPPORT STUDY, 
Idaho Univ., Moscow. Dept. of Geography. 

For primary bibliographic entry see Field 6B. 
W76-02374 


THE ECONOMIC VALUE OF REMOTE 
SENSING OF EARTH RESOURCES FROM 
SPACE: AN ERTS OVERVIEW AND THE 
VALUE OF CONTINUITY OF SERVICE. VOL. 
V. INLAND WATER RESOURCES. 

ECON, Inc., Princeton, N.J. 

For primary bibliographic entry see Field 6B. 
W76-02382 


ECONOMICS OF GREAT LAKES BULK CAR- 
RIERS IN WINTER OPERATIONS, 

Michigan Univ., Ann Arbor. Dept. of Naval 
Architecture and Marine Engineering. 

For primary bibliographic entry see Field 6B. 
W76-02384 


SNOW: NATURE’S RESERVOIR, 
Agricultural Research Service, Boise, 
Northwest Watershed Research Center. 
For primary bibliographic entry see Field 2C. 
W76-02412 


Idaho. 


SIMULATION OF EVAPOTRANSPIRATION 
AND DRAINAGE FROM MATURE AND 
CLEAR-CUT DECIDUOUS FORESTS AND 
YOUNG PINE PLANTATION, 

Forest Serice (USDA), Franklin, N.C. Coweeta 
Hydrologic Lab. 

For primary bibliographic entry see Field 2D. 
W76-02426 


SELECTING AND INSTALLING 
POND LININGS, 

Van Scoyco and Wiskup, Inc., Washington, D.C. 
For primary bibliographic entry see Field 8G. 
W76-02431 


SYNTHETIC 
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SURFACE WATER SUPPLY OF THE UNITED 
STATES, 1966-70: PART 2. SOUTH ATLANTIC 
SLOPE AND EASTERN GULF OF MEXICO 
BASINS--VOLUME 1. BASINS FROM JAMES 
RIVER TO SAVANNAH RIVER. 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-02486 


LIMNOLOGICAL DATA FOR DONNER LAKE, 
CALIFORNIA, MAY 1973 THROUGH 
DECEMBER 1973, 

Geological Survey, Sacramento, Calif. 

For primary bibliographic entry see Field 2H. 
W76-02487 


HYDROLOGIC UNIT MAP--1974, STATE OF 
IDAHO. 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-02490 


HYDROLOGIC UNIT MAP--1974, STATE OF 
NEVADA. 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-02491 


4B. Groundwater Management 


WATER RIGHTS LAWS IN THE NINETEEN 
WESTERN STATES, VOL I, 

For primary bibliographic entry see Field 6E. 
W76-02105 


MAP SHOWING THICKNESS OF THE PERMI- 
AN (GUADALUPIAN) CAPTAIN AQUIFI[R, 
SOUTHEAST NEW MEXICO AND wilst 
TEXAS, 

Geological Survey, Albuquerque, N. Mex. 

For primary bibliographic entry see Field 7C. 
W76-02134 


GROUND-WATER LEVELS AND WELL 
RECORDS FOR CURRENT OBSERVATION 
WELLS IN IDAHO, 1974, 

Geological Survey, Boise, Idaho. 

For primary bibliographic entry see Field 7C. 
W76-02139 


HYDROGEOLOGIC AND HYDROCHEMICAL 
FRAMEWORK, SOUTH-CENTRAL GREAT 
BASIN, NEVADA-CALIFORNIA, WITH SPE- 
CIAL REFERENCE TO THE NEVADA TEST 
SITE, 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 5B. 
W76-02140 


SUMMARY APPRAISALS OF THE NATION’S 
GROUND-WATER RESOURCES--UPPER MIS- 
SISSIPPI REGION, 

Geological Survey, Sacremento, Calif. 

For primary bibliographic entry see Field 6B. 
W76-02141 


LAND SUBSIDENCE DUE TO GROUND- 
WATER WITHDRAWAL, ARVIN-MARICOPA 
AREA, CALIFORNIA, 

Geological Survey, Sacramento, Calif. 

B. E. Lofgren. 

Available from Supt of Documents, GPO, Wash, 
DC 20402, price $3.55. Professional Paper 437-D, 
1975. 55 p, 5 plate, 43 fig, 9 tab, 45 ref. 


Descriptors: *Land subsidence, *Groundwater, 
*Withdrawal, *Wells, *California, Water utiliza- 
tion, Geology, Hydrologic data, Soil compaction, 








Field 4— WATER QUANTITY MANAGEMENT AND CONTROL 


Group 48B—Groundwater Management 


Stress, Water levels, Water table, Oil fields, 
Planning, Groundwater recharge, Forecasting. 
Identifiers: *Arvin-Maricopa area(Calif). 


One-half of the entire San Joaquin Valley in 
California is currently (1972) affected by land sub- 
sidence caused by man’s exploitation of the natu- 
ral resources. About 4,300 sq mi have subsided 
more than 1 foot, and maximum subsidence ex- 
ceeds 28 feet. The Arvin-Maricopa area is the 
southernmost of the three principal areas of 
widespread subsidence in the San Joaquin Valley. 
As of 1970, 700 sq mi of irrigable land, roughly 60 
percent of the area, has subsided due to the inten- 
sive pumping of groundwater. Maximum sub- 
sidence exceeds 9 feet, and the total volume of 
subsidence (1926-70) is about 1 million acre-ft. 
Subsidence results from the compaction of water- 
yielding deposits as intergranular stresses are in- 
creased by water-level declines. Also, scattered 
local areas are affected by the hydrocompaction of 
moisture-deficient surficial deposits and by sub- 
sidence due to ithe extraction of oil-field fluids. 
The e/pumpage ratio is a measure of the 
proportion of the groundwater pumpage 
represented by mined ‘water-of-compaction.’ For 
1962-65 this ratio varied from a few percent 
around the perimeter of the subsidence area to 
more than 40 percent of the area of maximum sub- 
sidence. When contoured, these ratios clearly 
define areas where surface-water imports would 
have the most significant effect in alleviating sub- 
sidence. (Woodard-USGS) 

W76-02142 





ANALOG-MODEL ANALYSIS OF HYDROLOG- 
IC EFFECTS OF SEWERAGE IN SOUTHEAST 
NASSAU AND SOUTHWEST SUFFOLK COUN- 
TIES, LONG ISLAND, NEW YORK, 

Geological Survey, Mineola, N.Y. 

For primary bibliographic entry see Field SB. 
W76-02146 


WATER-QUALITY ASSESSMENT OF THE IN- 
DIANA DUNES NATIONAL LAKESHORE, 1973- 


Geological Survey, Indianapolis, Ind. 
For primary bibliographic entry see Field 2K. 
W76-02147 


GROUND-WATER RESOURCES OF THE CAPE 
HATTERAS NATIONAL SEASHORE, NORTH 
CAROLINA, 

Geological Survey, Raleigh, N.C. 

For primary bibliographic entry see Field 7C. 
W76-02149 


GROUND-WATER FAVORABILITY AND SUR- 
FICIAL GEOLOGY OF THE MACHIAS-LUBEC 
AREA, WASHINGTON COUNTY, MAINE, 
Geological Survey, Augusia, Maine. 

lor primary bibliographic entry see Field 7C. 
W76-02151 


A GRAPHICAL PROCEDURE FOR CLASSIFY- 
ING AQUIFER MANAGEMENT STRATEGY, 
Missouri Univ., Columbia. Dept. of Geology. 

J. M. Sharp, Jr. 

Water Resources Bulletin, Vol 11, No 5, p 1040- 
1045, October, 1975. 2 fig, 7 ref. 


Descriptors: *Aquifer management, *Decision 
making, *Graphical methods, *Water utilization, 
*Water source, Groundwater, Aquifers, Adminis- 
tration, Planning, Classification, Water demand, 
* Arizona. 

Identifiers: *Tucson Basin(Ariz). 


A graphical procedure is proposed as a visual aid 
tool for use in aquifer managment decision-making 
by nonhydrologists. Recent trends significantly af- 
fecting management strategy are noted, and a 
variety of management schemes are considered. 


The classification method presented demonstrates 
the importance of water use and source interplay 
and allows consideration of the time element in 
aquifer development. The procedure, a modifica- 
tion of Piper’s six-variable method that was 
developed for water chemistry nalaysis, is 
described and, as an example, applied to ground- 
water usage in the Tucson Basin. (Mills-Arizona) 
W76-02159 


ARTIFICIAL GROUNDWATER RECHARGE 
AND WASTEWATER RECLAMATION, 

Suffolk County Dept. of Health, N.Y. 

For primary bibliographic entry see Field 5D. 
W76-02197 


THE EFFECT OF DEVELOPMENT ON 
GROUNDWATER IN THE PARKER STRIP, 
Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

For primary bibliographic entry see Field 5B. 
W76-02236 


WATER RESOURCES OF THE INNER BASIN 
OF SAN FRANCISCO VOLCANO, COCONINO 
COUNTY, ARIZONA, 

Northern Arizona Univ., Flagstaff. 

E. L. Montgomery, and R. H. DeWitt. 

In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, 1974, Flagstaff, Arizona, p 183-199. 8 fig, 1 tab, 
4 ref. 


Descriptors: *Water resources, *Water supply, 
*Groundwater basins, *Pumping, *Aquifer 
characteristics, Groundwater mining, Ground- 


water, Groundwater recharge, Aquifers, Water 
wells, Water sources, Water yield, Hydrogeology, 
*Arizona, Water storage, Transmissivity, Storage 
coefficient, Boundaries(Surfaces), Springs, 
Perched water, Leakage. 

Identifiers: San Francisco Volcano(Ariz), Flag- 
staff(Ariz). 


The Inner Basin is a collapse and erosional feature 
in San Francisco Mountain, an extinct volcano of 
Late Cenozoic age, which lies approximately eight 
miles north of Flagstaff, Arizona. The main 
aquifer’s coefficient of transmissibility is approxi- 
mately 14,000 gallons per day per foot and the 
storage coefficient was 0.08. Aquifer boundaries 
increased rates of drawdown of water levels in the 
Inner Basin well field. Inner Basin springs which 
issue from perched reservoirs are not affected by 
pumpage of Inner Basin wells. Recharge is greater 
than the average yield from springs and wells in 
the Basin which has an average of 8,000 acre-feet 
of water in storage in the principal aquifer. A large 
amount of water is lost from the Inner Basin 
aquifer system via leakage into underlying frac- 
tured volcanic rocks. It is believed that a part of 
this water could be intercepted by pumpage from a 
well constructed in the Interior Valley. (Robinett- 
Arizona) 

W76-02237 


STRUCTURAL RELATIONS DETERMINED 
FROM INTERPRETATION OF GEOPHYSICAL 
SURVEYS: WOODY MOUNTAIN WELL FIELD, 
COCONINO COUNTY, ARIZONA, 

Northern Arizona Univ., Flagstaff. 

P. K. Scott, and E. L. Montgomery. 

In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, 1974, Flagstaff, Arizona, p 200-209. 5 fig, 3 ref. 


*Water resources, *Groundwater 


Descriptors: 
*Water wells, 


basins, *Faults(Geologic), 
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*Geophysics, Groundwater, Water 


Aquifers, 
supply, Aquifer characteristics, Water storage, 
Groundwater mining, Water sources, Water yieid, 
Hydrogeology, *Arizona, Gravity studies, Mag- 
netic studies, Gravimetric analysis, Sandstones, 
Municipal water. 


Identifiers: Flagstaff(Ariz), Mountain 


Well Field(Ariz). 


Woody 


The Coconino Sandstone of Permian age is the 
pricipal aquifer for the Woody Mountain well 
field, a source of municipal water for the city of 
Flagstaff. Highest well yields are found where the 
frequency of occurrence of faults is greatest and 
where the aquifer is downfaulted. The water table 
ranges from 1100 to 1237 feet below the land sur- 
face. The thickness of volcanic flow rocks in- 
creases in the southern part of the well field, in- 
dicating 
Paleozoic sedimentary rocks have _ been 
downfaulted and therefore a greater thickness of 
the aquifer is saturated. Geophysical data used in 
this study to determine locations and relative 
movements on faults can be used to project loca- 
tions for future municipal well sites to provide ad- 


ditional groundwater for the city of Flagstaff | 


(Robinett-Arizona) 
W76-02238 


PRELIMINARY INVESTIGATION 
HYDROLOGIC PROPERTIES OF DIATREMES 
IN THE HOPI BUTTES, ARIZONA, 

Northern Arizona Univ., Flagstaff. 

K. C. Scott, R. J. Edmonds, and E. L. 
Montgomery. 


In: Vol 4: Hydrology and Water Resources in 


Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, 1974, Flagstaff, Arizona, p 210-216. 1 fig, 3 ref. 


Descriptors: *Water supply, *Groundwater 
basins, *Water wells, *Hydrologic properties, 
*Groundwater availability, Petrology, Permeabili- 
ty, Soil properties, Water properties, Water 
resources, Recharge, Water quality, Groundwater 
mining, Aquifers, Groundwater, Aquifer charac- 


teristics, Water sources, *Arizona, Water yield, 


Hydrogeology, Water storage, Igneous rocks. 
Identifiers: *Diatremes, Hopi Buttes(Ariz). 


The Hopi Buttes, located in northeastern Arizona, 
occur throughout an area of approximately 800 
square miles on the Hopi and Navajo Indian 


Reservations and have an average of 10 inches of | 


rainfall per year. Because sedimentary formations 
in the Hopi Buttes area yield only limited or poor 
quality water, diatremes (volcanic vent structures) 


are becoming increasingly important sources of | 


water. Initial investigations of these diatremes sug- 


gest the following conclusions: (1) diatremes most | 


likely to contain groundwater have a diameter 


greater than one half mile, strata dipping at 30) 


degrees or greater, surface lithologies composed 
of volcanic tuff, and are transected by a wash; (2) 
diatremes with dense lavas outcropping at the sur- 


face offer least chance of containing groundwater; | 


(3) the water stratification may greatly limit the 
amount of useable water which can be withdrawn; 
(4) recharge to a diatreme is small; and (5) analysis 
of a diatreme’s size, surface lithology, structure 
and location can significantly aid in the evaluation 
of the groundwater potential. (Robinett-Arizona) 
W76-02239 


GEOTHERMAL ENERGY SYSTEM AND CON- 
TROL APPARATUS, 

Sperry Rand Corp., New York. (assignee). 

H. B. Matthews, and K. E. Nichols. 

U.S. Patent No 3,910,050, 11 p, 16 fig, 9 ref; Offi- 
cial Gazette of the United States Patent Office, 
Vol 939, No 1, p 80, October 7, 1975. 


Descriptors: *Patents, *Geothermal _ studies, 
*Thermal properties, * Alkaline water, *Heat flow, 
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*Steam, Electrical power production, Thermal 
powerplants. 


This invention provides an efficient means for the 
generation of electrical power at the earth’s sur- 
face, using energy abstracted from a subterranean 
geothermal source. The apparatus includes means 
for the efficient and reliable generation os super- 
heated steam and a steam driven pumping system 
at the hot water well bottom operated for transfer 
of the hot water to the earth’s surface where its 
energy content is transferredto a closed-loop, 
boiler-turbine-alternator combination for the 
generation of electrical power. Cooled, clean 
water is regenerated by the surface-located system 
for re-injection into the deep well and the residual, 
concentrated solute-bearing water is pumped back 
into the earth. Reliable operation of the system is 
assured by control arrangements in which the 
pressure of the clean water entering the subter- 
ranean steam generator determines the rate of 
steam mass flow through the pump-driving steam 
turbine and thus determines the proper pressure of 
the hot pumped well water. Thus, by control of the 
output pressure of the clean water pump at the 
earth’s surface, the hot pumped well water pres- 
sure is accurately determined. This arrangement 
also permits starting and stopping of the deep well 
pumping apparatus and allows the adequate lubri- 
cation of the bearings. (Sinha-OEIS) 

W76-02247 


EFFICIENT AND NONPOLLUTING METHOD 
FOR RECOVERING GEOTHERMAL HEAT 
ENERGY, 

J. H. Wolf. 

U.S. Patent No 3,911,683, 3 p, 3 fig, 3 ref; Official 
Gazette of the United States Patent Office, Vol 
939, No 2, p 625, October 14, 1975. 


Descriptors: *Patents, *Geothermal studies, 
*Heat transfer, *Heat flow, Temperature, 
Boreholes, Steam turbines, Heat exchangers. 
Identifiers: Heat pipe. 


A borehole is drilled into the earth to a depth suffi- 
cient to reach strata having geothermal tempera- 
tures of at least 240 deg F. Strata may be liquid, 
solid, etc. as long as temperature is at a useful 
geothermal temperature level. A sealed passive 
heat pipe is inserted into the well. The heat pipe, 
without the aid of an active pumping arrangement, 
transfers the geothermal heat to a steam chamber 
at or near the surface of the earth. Water injected 
into the steam chamber is converted to steam by 
the hot heat pipe, the steam in turn being applied 
to drive a steam turbine or other energy conver- 
sion device. After driving the turbine the steam is 
condensed to liquid form and pumped back to the 
steam chamber where it is once again converted to 
steam for driving the turbine. The method is 
characterized by the fact that only heat and not 
matter is removed from the earth, and by the fact 
that heat transfer is accomplished without costly 
and inefficient active pumping apparatus. There- 
fore, the method is pollution free and results in no 
land subsidence. Moreover the efficiency of the 
tecovery process is higher than in other forms of 
geothermal energy conversion. (Sinha-OEIS) 
W76-02255 


EFFECTS OF LODGEPOLE PINE LOGGING 
AND RESIDUE DISPOSAL ON SUBSURFACE 
WATER CHEMISTRY, 

Utah State Univ., Logan. Dept. of Forestry and 
Outdoor Recreation. 

For rood bibliographic entry see Field 5B. 
W76-0227 


ACID MINE REHABILITATION PROBLEMS 
AT HIGH ELEVATIONS, 

Forest Service (USDA), Ogden, Utah. Intermoun- 
tain Forest and Range Experiment Station. 


cope ety bibliographic entry see Field 5B. 
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SOURCES AND SEDIMENT YIELD OF 
HAWAIIAN WATERSHED AND COASTAL 
SEDIMENTS, 

Hawaii Univ., Honolulu. Dept. of Geology and 
Geophysics. 

For primary bibliographic entry see Field 2J. 
W76-02369 


AN IMPROVED METHOD OF SILICON-32 
MEASUREMENT OF GROUNDWATERS, 
Physical Research Lab., Ahmedabad (India). 

V.N. Nijampurkar, and B. L. K. Somayajulu. 
Proceedings of the Indian Academy of Sciences, 
Vol 80, No 6, p 289-298, December, 1974. 4 fig, 3 
tab, 15 ref. 


Descriptors: *Radioactive dating, *Radioactivity 
techniques, *Tracers, *Phosphorus radiosotopes, 
*Groundwater movement, Age, Aging(Physical), 
Radioisotopes, Water chemistry, Groundwater, 
Trace elements, Water analysis. 

Identifiers: *Phosphorus-32, 
Hydrofluorisation, Beta activity. 


*Silicon-32, 


The usefulness of cosmic ray produced silicon-32 
for studying groundwater movements has been 
realized during the past decade. Two technological 
development are described in which the chemistry 
is done more rapidly and efficiently, and the beta 
activity of phosphorus-32 is assayed with a factor 
of two better efficiency than the earlier method. A 
rapid method of separation of P-32 from Si-32 by 
hydrofluorisation saves considerable time besides 
being more efficient in the chemical recovery of 
phosphorus. Similarly, 4 pi beta counting of P-32 
activity allows a more accurate estimation of small 
amounts of this activity. These improvements 
make it possible to reliably measure amounts of Si- 
32 as low as 0.1 disintegrations per minute (dpm) 
present in about 10 tons of water. (Robinett- 
Arizona) 

W76-02455 


EVALUATION OF GROUND-WATER 
DEGRADATION RESULTING FROM WASTE 
DISPOSAL TO ALLUVIUM NEAR BARSTOW, 
CALIFORNIA, 

Geological Survey, Garden Grove, Calif. 

For primary bibiiographic entry see Field 5B. 
W76-02480 


GROUND-WATER RESOURCES OF 
LACKAWANNA COUNTY, PENNSYLVANIA, 
Susquehanna River Basin Commission, Har- 
risburg, Pa.; and Pennsylvania State Geological 
Survey, Harrisburg. 

J. R. Hollowell, and H. E. Koester. 

Pennsylvania Department of Environmental 
Resources, Harrisburg Water Resources Report 
41, 1975. 106 p, 26 fig, 3 plate, 20 tab, 28 ref. 


Descriptors: *Groundwater resources, *Well data, 
*Water yield, * Aquifer characteristics, 
*Pennsylvania, Water quality, Water poilution 
sources, Coal mine wastes, Streams, Chemical 
analysis, Hydrologic data, Maps. 

Identifiers: *Lackawanna County(Pa). 


Lackawanna County comprises an area of about 
450 sq mi in northeastern Pennsylvania. The coun- 
ty is bisected by the Lakawanna Valley, part of a 
structural basin containing the Northern 
Anthracite field. Since 1960, suburban develop- 
ment has created a demand for groundwater sup- 
plies. The principal aquifer is the Catskill Forma- 
tion. Other aquifers are utilized, but, because of 
their smali areal extent, they are relatively unim- 
portant. Groundwater occurs mainly in bedding 
planes, joints, faults, and other fractures in the 
rocks. Wells drilled into the fractured rock aquifer 
have yields that range from a half gallon to 300 
gpm. Wells drilled in valleys have a median yield 
of 50 gpm, which is about 40 times that of hilltop 
and hillside wells. Water from most wells tapping 
the Catskill Formation is of good quality. It is low 
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in dissolved solids and is primarily a bicarbonate- 
type water. Mine enters the Lackawanna 
River at numerous points along its course in 
Lackawanna County. Dissolved-solids content of 
the Lackawanna River ranges from less than 30 
mg/litre above Simpson to more than 1600 mg/litre 
at the mouth. 

W76-02483 


RECLAMATION BY TUBEWELL DRAINAGE 
IN RECHNA DOAB AND ADJACENT AREAS, 
PUNJAB REGION, PAKISTAN, 

Geological Survey, Boston, Mass. 

G. T. Malmberg. 

Available from Supt of Document, GPO, Wash, 
DC, 20402, price $1.15. Water-Supply Paper 1608- 
0, 1975.72 p, 7 fig, 5 plate, 14 tab, 14 ref. 


Descriptors: *Water reuse, *Groundwater, 
*Irrigation water, *Asia, *Deserts, Foreign pro- 
jects, Water resources development, Hydrogeolo- 
gy, Canals, Water storage, Injection wells, 
Hydrologic data, Groundwater movement, 
Groundwater recharge, Water utilization, Water 
quality, Salinity, Dissolved solids. 

Identifiers: *Pakistan, *Punjab region(Pakistan). 


Around the turn of the century, a network of more 
than 40,000 miles of canals was constructed to 
divert water from the Indus River and its tributa- 
ries to about 23 million acres of largely unused 
desert in the Punjab region of Pakistan. The 
perennial supply of irrigation water made available 
through the canals instituted the beginning of in- 
tensive farming. However, because of generally 
poor drainage and the high rate of canal leakage, 
the water table began to rise. By the iate 1930's the 
combined effect of waterlogging and salinity had 
reduced the agricultural productivity of the region 
to one of the lowest in the world. In 1954 the 
Government of Pakistan, in cooperation with the 
U.S. International Cooperation Administration, 
undertook a study that resulted in the formulation 
f a groundwater reclamation program. The prin- 
cipal feature of the program is the utilization of a 
network of deep wells spaced about a mile apart 
for the dual purpose of lowering the water table 
and for providing supplemental irrigation water. 
Annual water budgets for the first 6 years of pro- 
ject operation indicate that pumping caused a 
decrease in annual groundwater outflow from 
about 57,000 acre-ft to 32,000 acre-ft, caused an 
increase in annual groundwater inflow to the pro- 
ject area from 35,00 acre-ft to 52,000 acre-ft, and 
depleted about 1.71 million acre-ft of groundwater 
storage. Pumping has created a circulation system 
in the groundwater reservoir that will cause a 
gradual increase in concentration of dissolved 
solids. Eventually it will become necessary to ex- 
port or otherwise treat saline water if irrigation is 
to continue. (Woodard-USGS) 

W76-02484 


EVALUATION OF MONITORING OF 
RADIOACTIVE SOLID-WASTE BURIAL SITES 
AT LOS ALAMOS, NEW MEXICO, 

Geological Survey, Albuquerque, N. Mex. 

For primary bibliographic entry see Field 5B. 
W76-02488 


SOLID-WASTE DISPOSAL SITES IN RELA- 
TION TO WATER RESOURCES IN THE SEAT- 
TLE-TACOMA URBAN COMPLEX AND 
VICINITY, WASHINGTON, 

Geological Survey, Tacoma, Wash. 

For primary bibliographic entry see Field 7C. 
W76-02489 


GROUND-WATER RECONNAISSANCE IN THE 
FRESNO NORTHEAST AREA, FRESNO COUN- 
TY, CALIFORNIA, 
Geological Survey, Sacramento, Calif. 

. Page. 
Open-file report 75-315, October 1975. 34 p, 9 fig, 
3 tab, 13 ref. 








Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4B—Groundwater Management 


Descriptors: *Groundwater resources, 
*Hydrologic data, *Hydrogeology, *Aquifer 
characteristics, *California, Groundwater move- 
ment, Specific yield, Storage capacity, Water level 
fluctuations, Water wells. 

Identifiers: *Fresno County(Calif). 


The Fresno northeast area includes about 133 sq 
mi in the central part of California. Four physio- 
graphic units occur in the area, the largest of 
which is the compound alluvial fan of the intermit- 
tent streams north of the Kings River. Geologic 
units consist of consolidated rocks and uncon- 
solidated deposits. The consolidated rocks yield 
only small quantities of fresh water to wells. The 
unconsolidated deposits immediately overlie the 
consolidated rocks and, within their upper part, 
yield large quantities of water to wells. Total 
storage capacity in the upper 200 ft is about 
1,100,000 acre-ft. The total volume of groundwater 
underflow moving out of the area is about 60,000 
to 70,000 acre-ft per year. Two water-level contour 
maps indicate that changes in water use over a 12- 
year period have not greatly affected the direction 
of groundwater movement. Most of the storage 
changes in the reservoir have occurred in the 
upper 100 ft through a long-term water-level fluc- 
tuation of less than 40 ft. In general, water levels 
rise during winter, level off during spring, and 
decline from summer through autumn. (Woodard- 
USGS) 

W76-02493 


GROUND-WATER RESOURCES OF ORAN- 
GEBURG COUNTY, SOUTH CAROLINA, 
Geological Survey, Columbia, S.C. 

G. E. Siple. 

South Carolina State Development Board, Colum- 
bia Division of Geology, Bulletin No 36, 1975. 59 
p, 10 fig, 7 tab, 53 ref. 


Descriptors: *Groundwater resources, *Aquifer 
characteristics, *Hydrologic data, *Water quality, 
*South Carolina, Hydrogeology, Water wells, 
Water yield, Water utilization, Water level fluc- 
tuations, Well data, Chemical analysis. 
Identifiers: *Orangeburg County(SC). 


Groundwater of good quality in relatively large 
quantities is available throughout most of Oran- 
geburg County, South Carolina. The northwestern 
part of the county lies within the upper Coastal 
Plain physiographic province. It is separated from 
the lower Coastal Plain (Southeastern part) by the 
Citronelle escarpment. Throughout most of the 
county the principal aquifers constitute a multiple- 
artesian system. The major aquifers in the upper 
Coastal Plain are the quartzose sands in the Oran- 
geburg Group of Eocene age and the coarse sands 
and gravels of Late Cretaceous age. In the lower 
Coastal Plain the major aquifers are in the Santee 
Limestone of Eocene age and the coarse sands and 
gravels of Early to Late Cretaceous age. The 
hydraulic conductivity of the Cretaceous sand 
aquifers is estimated to range from 1,000 to 1,500 
gpd/sq ft. Well yields range from 1,200 to 2,000 
gpm and specific capacities range from 25 to 50 
gpm/ft (gallons per minute per foot of drawdown). 
The potentiometric head of this aquifer system 
(Cretaceous sands) has been lowered about 10 feet 
during the last 8 years in the Orangeburg area. 
Wells developed in the Santee Limestone yeild up 
to 700 gpm and have specific capacities ranging 
from 0.2 to 15 gpm/ft. Water from the Cretaceous 
aquifers in very soft, low in dissolved solids, has 
an average pH of 6.3 and a dissolved iron content 
of 0.7 mg/litre. Water from the Santee Limestone 
is moderately hard and has a pH of 7.0 or higher. 
(Woodard-USGS) 

W76-02496 


GROUND-WATER HYDROLOGY AND GEOLO- 
GY NEAR THE JULY 1974 PHENOL SPILL AT 
LAKE BEULAH, WALWORTH COUNTY, 
WISCONSIN, 

Wisconsin Geological Survey, Madison. 

For primary bibliographic entry see Field 5B. 


W76-02497 


A DIGITAL-COMPUTER MODEL FOR ESTI- 
MATING DRAWDOWNS IN THE SANDSTONE 
AQUIFER IN DANE COUNTY, WISCONSIN, 
Wisconsin Geological Survey, Madison. 

R.S. McLeod. 

Wisconsin Geological and Natural History Sur- 
vey, Madison, Information Circular Number 28, 
June 1975.91 p, 25 fig, 6 tab, 11 ref. 


Descriptors: *Computer models, *Model studies, 
*Drawdown, * Aquifers, *Forecasting, 
*Wisconsin, Digital computers, Computer pro- 
grams, Aquifer characteristics, Hydrologic pro- 
perties, Hycrogeology, Sandstones, Projections. 
Identifiers: *Dane County(Wis). 


A digital .omputer program was developed to 
compute -.onsteady and steady-state hydrologic 
changes caused by pumping from a confined 
aquifer. The program computes head changes in 
the confined aquifer and the rate and volume of 
water withdrawn from aquifer boundaries. The 
program was used to model the sandstone aquifer 
underlying Dane County, Wisconsin. The aquifer 
was modeled as a confined aquifer recharged by 
leakage from the overlying upper aquifer. The 
physical properties of the aquifer system needed 
for the model were approximated using aquifer- 
test data and by matching drawdowns resulting 
from aquifer development through 1970 with 
drawdowns computed by the model. The sand- 
stone aquifer should be able to supply the water 
needs of Dane County well beyond 1990. Max- 
imum regional drawdown of approximately 40 ft 
(12 m) between 1970 and 1990 were computed by 
the model. This amount of additional drawdown 
would not seriously deplete the groundwater 
supply. (Woodard-USGS) 

W76-02498 


4C. Effects On Water Of 
Man’s Non-Water 
Activities 


REDWOOD NATIONAL PARK STUDIES DATA 
RELEASE NUMBER 1: REDWOOD CREEK, 
HUMBOLDT COUNTY, CALIFORNIA, SEP- 
TEMBER 1, 1973-APRIL 10, 1974, 

Geological Survey, Menlo Park, Calif. 

For primary bibliographic entry see Field 7C. 
W76-02144 


CANYON CREEK MANAGEMENT ANALYSIS, 
Forest Service (USDA), Albuquerque, N. Mex. 

L. E. Siverts, R. D. Gale, and J. W. Russell. 

In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, 1974, Flagstaff, Arizona, p 278-288, 1 fig, 4 
tab, 4 ref. 


Descriptors: *Water 
*Range management, ‘*Forest management, 
*Forest management, *Environmental effects, 
Water conservation, Forests, Water resources, 
Lumbering, Livestock, Grazing, Recreation, Wil- 
dlife, Land management, Land development, 
* Arizona. 

Identifiers: Canyon Creek(Ariz). 


management(Applied), 


Canyon Creek is an 8,784-acre unit of land located 
just below the Mogollon Rim on the Tonto Na- 
tional Forest in Arizona. Many of the uses of the 
area, such as for timber harvesting, livestock uses 
and recreation, compete among themselves and 
also with other values such as natural beauty and 
wildlife. This study attempts to determine in what 
areas management sould be emphasized to max- 
imize the total use of all resources within Canyon 
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Creek. An analysis was made of the timber harvest 
aspects, grazing uses, recreation, land subdivision 
possibilities, water resources, and the natural 
beauty and wildlife conditions. As a result of this 
analysis, the following management direction is 
suggested for the area: efforts should be made to 
reduce livestock levels; timber harvesting should 
be restricted to salvage sales and small selective 
cuts in areas of timber sites with harvest con- 
straints; development of campgrounds and roads 
should be undertaken in certain timbered sites if 
timber harvesting is not done; the private land 
should not be subdivided; and stream improve- 
ment work should be done in Canyon Creek ac- 
companied by livestock control. (Robinett- 
Arizona) 

W76-02242 


RESEARCH IN AQUATIC HABITATS AT THE 
SOUTHEASTERN STATION, 

Forest Service (USDA). Franklin, N.C. Coweeta 
Hydrologic Lab. 

T. J. Harshbarger. 

In: Symposium on Trout Habitat Research and 
Management Proceedings, September 5-6, 1974, 
Cullowhee, North Carolina, Western Carolina 
University, Appalachian Consortium Press, 
Boone, p 102-106. 


Descriptors: *Trout, *Aquatic habitats, *Aquatic 
animals, *Aquatic insects, Brown, Rainbow, En- 
vironmental effects, North Carolina, Streams. 
Identifiers: Southern Appalachian Mountains. 


Research is urgently needed to provide technology 
necessary to restore, maintain, or improve approx- 
imately 20,000 miles of trout stream in the 
southern Appalachian Mountains. Studies at the 
Coweeta Hydrologic Laboratory in western North 
Carolina have shown that man’s activities change 
the quantity, quality, and stability of water flowing 
from forest land, and that land management prac- 
tices which affect these parameters also affect the 
stream biota. A new program of aquatic habitat 
research has been started at the Southeastern 
Forest Experiment Station. Intensive research is 
needed to meet demands of trout fishermen. 
(Forest Service-USDA) 

W76-02273 


FOREST MANAGEMENT IMPACTS ON COLD 
WATER FISHERIES, 

Forest Service. (USDA) Coweeta Hydrologic Lab. 
Franklin, N.C. 

J. E. Douglass, and M. E. Seehorn. 

In: Symposium on Trout Habitat Research and 
Management Proceedings, September 5-6, 1974, 
Cullowhee, North Carolina, Western Carolina 
University, Appalachian Consortium Press, 
Boone, p 33-46, 3 fig. 


Descriptors: *Forest management, ‘*Trout, 
* Aquatic life, *Water pollution, *Erosion, Forest 
fires, Road construction, Pesticides, Herbicides, 
Fertilization, Revegetation, Environmental ef- 
fects. 

Identifiers: Southern Appalachian Mountains. 


Erosion is the mechanism likely to damage the 
aquatic resource when a forest is managed. Roads, 
logging, site preparation, and fire all increase ero- 
sion and stream siltation. Cutting forests increases 
streamflow when it is needed most, but conversion 
from hardwood to pine significantly reduces 
streamflow and, therefore, the size of the aquatic 
habitat. Herbicides and pesticides are constant 
threats, but pollution from these sources can 
usually be prevented. More research is needed to 
fully assess the effects on the aquatic community 
of logging debris in streams, channel clearing, in- 
creasing stream temperature from logging along 
the stream, and changing the nutrient budget of 
streams by fertilization or silvicultural practices. 
(Forest Service-USDA) 
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EFFECTS OF MANAGEMENT PRACTICES ON 
WATER QUALITY AND UANTITY: 
COWEETA HYDROLOGIC LABORATORY, 
NORTH CAROLINA, 

Forest Service (USDA), Coweeta Hydrologic Lab. 
Franklin, N.C. 

For primary bibliographic entry see Field 5G. 
W76-02275 


EFFECTS OF LODGEPOLE PINE LOGGING 
AND RESIDUE DISPOSAL ON SUBSURFACE 
WATER CHEMISTRY, 

Utah State Univ., Logan. Dept. of Forestry and 
Outdoor Recreation. 

For primary bibliographic entry see Field 5B. 
W76-02279 


CHAPARRAL SOILS, 

Forest Service, Berkley, Calif. Pacific Southwest 
Forest and Range Experiment Station. 

For primary bibliographic entry see Field 2G. 
W76-02282 


FIRE IN VEGETATION MANAGEMENT: ITS 
EFFECTS ON SOIL, 

Forest Service, Berkley, Calif. Pacific Southwest 
Forest and Range Experiment Station. 

L. F. DeBano, and R. M. Rice. 

In: Proc., Symposium on Interdisciplinary Aspects 
of Watershed Management, Bozeman, Mont., 
1970:327-345. 


Descriptors: *Wildfires, *Wettability, 
*Surfactants, Soil chemical properties, Soil physi- 
cal properties, Soil temperature, Forests, Grass- 
lands, Brush, Erosion, Overland flow, Chaparral. 
Identifiers: *Water repellent soils, Wetting agents, 
Brushlands. 


Fires may induce numerous physical, chemical, 
and biological changes in soils. The ability of a soil 
to take up water is also affected by wildfires. 
Frequently, a water repellent soil is formed when a 
fire burns over a wildland area. The degree of 
water repelling that is developed depends upon 
soil physical properties, biological factors, and the 
soil temperatures that develop during a wildfire. 
Soil temperatures generated during brush, grass, 
and forest fires are high enough to induce water 
repellency in most coarse textured soils. Chemical 
remedial treatments have only been partially suc- 
cessful in reducing water repellency and sub- 
sequent erosion on brushland in southern Califor- 
nia. (Forest Service-USDA) 

W76-02284 


MASS-WASTING PROCESSES IN WATERSHED 
MANAGEMENT, 

Forest Service, Berkley, Calif. Pacific Southwest 
Forest and Range Experiment Station. 

R. M. Rice, and J. S. Krammes. 

In: Proc., Symposium on Interdisciplinary Aspects 
of Watershed Management, Bozeman, Mont., 
1970:231-259, Illus. 


Descriptors: *Lumbering, *Creep, Mass wasting, 
Landslides, Slope stability, Erosion, Chaparral, 
Colluvium, Brush control, Vegetation effects, 
Root systems, Road construction, Pore pressure, 
Storms, Frequency. 

Identifiers: *Soil slips, *Dry creep, *Brush con- 
version, Sar Dimas Experimental Forest, 
Southern California. 


Erosion by mass wasting processes is often un- 
derestimated because some processes, such as soil 
creep and dry creep, are unspectacular and others, 
landslides, occur infrequently. Actually, in moun- 
tainous regions, these forms of erosion make up a 
large proportion of the total erosion. Mass move- 
ments are especially sensitive to disturbances by 
man such as road building, logging, and vegetative 
manipulation. The interactions between road loca- 
tion and slope stability are discussed. Quantitative 
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estimates of the erosional costs are presented for a 
brush to grass conversion in southern California. 
Since existing terrain features indicate the 
likelihood of slope failure, the erosional cost of ac- 
tivities likely to decrease slope stability can be 
—- appraised in advance. (Forest Service- 


W76-02287 


SEDIMENTATION AND TURBIDITY HAZARDS 
IN WILDLANDS, 

Forest Service, Berkley, Calif. Pacific Southwest 
Forest and Range Experiment Station. 

For primary bibliographic entry see Field 2J. 
W76-02289 


CHLORIDE IN NATURAL WATERS OF NEW 
HAMPSHIRE, 

New Hampshire Univ., Durham. Inst. of Natural 
and Environmental Resources. 

For primary bibliographic entry see Field 5B. 
W76-02361 


SELECTED CASES OF CONVECTIVE 
PRECIPITATION CAUSED BY THE ME- 
TEROPOLITAN AREA OF WASHINGTON, 


D.C., 

Maryland Univ., 
Meteorology. 

For primary bibliographic entry see Field 2B. 
W76-02422 


College Park. Dept. of 


4D. Watershed Protection 


MAPPING SNOW EXTENT IN THE SALT- 
VERDE WATERSHED AND THE SOUTHERN 
SIERRA NEVADA USING ERTS IMAGERY, 
Environmental Research and Technology, Inc., 
Lexington, Mass. 

For primary bibliographic entry see Field 7B. 
W76-02027 


LARGE SCALE COLOR PHOTOGRAPH FOR 
EROSION EVALUATIONS ON RANGELAND 
WATERSHEDS IN THE GREAT BASIN, 

Nevada Univ., Reno. 

For primary bibliographic entry see Field 2J. 
W76-02161 


MANAGEMENT OF 
WATERSHEDS. 
European Forestry Commission, FAQ, Eleventh 
Session of the Working Party, June 3-14, 1974, An- 
kara, Turkey, Rome, 1975, 57 p, 75 ref. 


MOUNTAIN 


Descriptors: *Watershed management, 
*Watersheds(Basins), *Erosion control, *Flood 
control, *Hydrology, Forest watersheds, Forest 
management, Recreation, Soil conservation, En- 
vironment, Water conservation, Soil management, 
Environmental control, Avalanches, Erosion, 
Water management(Applied), Flood protection, 
Snow management, Mountain forests, Conserva- 
tion, Mountains, Watersheds(Divides), Tourism, 
Control, Land management, Europe. 
Identifiers: Environmental protection, 
hydrology, Torrent control. 


Forest 


This report summarizes 74 reports submitted by 36 
participants from 11 European _ countrias 
discussing the topics of watershed management, 
torrent control, avalanche control, erosion, en- 
vironmental protection, forest hydrology, moun- 
tain land use planning, flooding, snow manage- 
ment, mountain tourism and related topics. Partici- 
pant countries included: Austria, Federal Republic 
of Germany, Spain, France, Italy, Norway, Po- 
land, Romania, Switzerland, Turkey and Yu- 
er. (Robinett-Arizona) 
76-02169 


25 


Watershed Protection—Group 4D 


APPLICABILITY OF THE UNIVERSAL SOIL 
LOSS EQUATION TO SEMIARID RANGELAND 
CONDITIONS IN THE SOUTHWEST, 
Agricultural Research Service, Tucson, Ariz. 
Southwest Watershed Research Center. 

For primary bibliographic entry see Field 2J. 
W76-02222 


A DETERMINISTIC MODEL FOR SEMI-ARID 
CATCHMENTS, 

Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

For primary bibliographic entry see Field 2E. 
W76-02235 


UNCERTAINTY IN SEDIMENT YIELD FROM A 
SEMI-ARID WATERSHED, 

Arizona Univ., Tucson. Dept. of Systems and In- 
dustrial Engineering. 

For primary bibliographic entry see Field 2J. 
W76-02240 


RESEARCH IN AQUATIC HABITATS AT THE 
SOUTHEASTERN STATION, 

Forest Service (USDA). Franklin, N.C. Coweeta 
Hydrologic Lab. 

For primary bibliographic entry see Field 4C. 
W76-02273 


FOREST MANAGEMENT IMPACTS ON COLD 
WATER FISHERIES, 

Forest Service. (USDA) Coweeta Hydrologic Lab. 
Franklin, N.C. 

For primary bibliographic entry see Field 4C. 
W76-02274 


EFFECTS OF MANAGEMENT PRACTICES ON 


WATER QUALITY AND QUANTITY: 
COWEETA HYDROLOGIC LABORATORY, 
NORTH CAROLINA, 


Forest Service (USDA), Coweeta Hydrologic Lab. 
Franklin, N.C. 

For primary bibliographic entry see Field SG. 
W76-02275 


CHAPARRAL SOILS, 

Forest Service, Berkley, Calif. Pacific Southwest 
Forest and Range Experiment Station. 

For primary bibliographic entry see Field 2G. 
W76-02282 


THE HYDROLOGY OF 
WATERSHEDS, 
Forest Service, Berkley, Calif. Pacific Southwest 
Forest and Range Experiment Station. 

M. Rice. 
In: Proc., Symposium on Living with the Chapar- 
ral, Riverside, Calif., 1973:27-34, Sierra Club, San 
Francisco. 


CHAPARRAL 


Descriptors: *Chaparral, *Forest fire, *Debris 
avalanches, Wettability, Floods, Mass move- 
ments, Sedimentation, Channel erosion, Hydrolo- 
gy budget, Runoff, California. 

Identifiers: *Dry ravel, Soil water repellency, 
Southern California. 


The hydrology of southern California chaparral is 
reviewed. Erosional processes on steep slopes are 
discussed in considerable detail. Gravity processes 
of dry ravel and landslides are estimated to ac- 
count for 80 percent of the erosion on side slopes. 
Most sediment is carried by high flows which 
characteristically follow when chaparral is con- 
sumed by fire. Most of the sediment in such flows 
is from remobilized channel alluvial and colluvial 
Som. (Forest Service-USDA) 

W76-02286 
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MASS-WASTING PROCESSES IN WATERSHED 
MANAGEMENT, 

Forest Service, Berkley, Calif. Pacific Southwest 
Forest and Range Experiment Station. 

For primary bibliographic entry see Field 4C. 
W76-02287 


RELATION OF RESERVOIR SEDIMENTATION 
TO CATCHMENT ATTRIBUTES, LANDSLIDE 
POTENTIAL, GEOLOGIC FAULTS, AND PRE- 
DICTED DENSITY, 

Forest Service, Berkley, Calif. Pacific Southwest 
Forest and Range Experiment Station. 

For primary bibliographic entry see Field 2J. 
W76-02288 


SEDIMENTATION AND TURBIDITY HAZARDS 
IN WILDLANDS, 

Forest Service, Berkley, Calif. Pacific Southwest 
Forest and Range Experiment Station. 

For primary bibliographic entry see Field 2J. 
W76-02289 


RELATIVE CONTRIBUTION OF SEDIMENT 
FROM SOURCE AREAS AND TRANSPORT 
PROCESSES, 

Forest Service, Berkley, Calif. Pacific Southwest 
Forest and Range Experiment Station. 

For primary bibliographic entry see Field 2J. 
W76-02290 


ENGINEERING AND ECOLOGICAL EVALUA- 
TION OF ANTITRANSPIRANTS FOR INCREAS- 
ING RUNOFF IN COLORADO WATERSHEDS, 
Colorado Univ., Boulder. Dept. of Chemical En- 
gineering. 

For primary bibliographic entry see Field 3B. 
W76-02368 


PREFERRED POSITION MODEL AND SUB- 
SURFACE SYMMETRY OF VALLEYS, 

Iowa State Univ., Ames. Dept. of Earth Sciences. 
For primary bibliographic entry see Field 2A. 
W76-02410 


5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A. Identification Of Pollutants 


AIRCRAFT AND SATELLITE MONITORING 
OF WATER QUALITY IN LAKE SUPERIOR 
NEAR DULUTH, 

Wisconsin Univ., Madison. Dept. of Civil and En- 
vironmental Engineering. 

J. P. Scherz, M. Sydor, and J. F. VanDomelen. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-35i, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1619-1636, 1974, 10 fig, 6 ref. NASA NGL 
50-002-127, NGL 24-005-263, Army DACW-37-74- 
C-0014. 


Descriptors: * Satellites(Artificial), * Aerial 
photography, *Remote sensing, *Water quality, 
*Lake Superior, Turbidity, Suspended solids, 
Reflectance, Water properties, Analytical 
techniques, Water supply, Intakes, Lakes, Water 
pollution, Surveys, Monitoring. 

Identifiers: *ERTS, *Duluth(Minn). 


Satellite images and low altitude aerial photo- 
graphs often show vivid discolorations in water 
bodies. These aerial images are just pretty pictures 
unless one knows to which water quality parame- 
ters the discolorations correlate and how this cor- 
relation can be reliably made. Extensive laborato- 
ry analysis showed that water reflectance, which 
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causes brightness on aerial images, positively cor- 
relates to the water quality parameter of turbidity, 
which on a particular day correlates to suspended 
solids. Work with low altitude photography on 
three overcast days and with ERTS images on five 
clear days provided positive correlation of image 
brightness to the high turbidity and solids which 
are present in Lake Superior near Duluth over 50% 
of the time. Proper use of aerial images would 
have shown that an $8,000,000 drinking water in- 
take constructed in the midst of this unpotable, 
turbid water should have been located 6 miles 
north in clear, usable water. Noise effects such as 
skylight reflection, atmospheric effects, and depth 
penetration also must be understood for opera- 
tional use of remote sensing for water quality 
monitoring and were considered. (See also W76- 
02026) (Sims-ISWS) ° 

W76-0205i 


QUANTITATIVE WATER QUALITY WITH 
ERTS-1, 

Geological Survey, Lawrence, Kans. 

H. L. Yager, J. R. McCauley, G. W. James, L. M. 
Magnuson, and G. R. Marzolf. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1637-1651, 1974. 20 fig, 4 ref. NASA 
NASS-21822. 


Descriptors: *Satellites(Artificial), *Remote 
sensing, *Water quality, *Kansas, Lakes, Reser- 
voirs, Suspended solids, Turbidity, Chlorophyll, 
Reflectance, Analysis, Analytical techniques, 
Sampling, Monitoring, Surface waters, Great 
Plains. 

Identifiers: *ERTS. 


Analyses of ERTS-1 MSS computer-compatible 
tapes of reservoir scenes in Kansas along with 
ground truth show that MSS bands and band ratios 
can be used for reliable prediction of suspended 
loads up to at least 900 ppm. The major reservoirs 
in Kansas, as well as in other Great Plains states, 
are playing increasingly important roles in flood 
control, recreation, agriculture, and urban water 
supply. Satellite imagery is proving useful for 
acquiring timely low cost water quality data 
required for optimum management of these fresh 
water resources. (See also W76-02026) (Sims- 
ISWS) 

W76-02052 


APPLICATION OF ERTS DATA TO RESOURCE 
SURVEYS OF ALASKA, 

Alaska Univ. College. 

For primary bibliographic entry see Field 7C. 
W76-02065 


ENVIRONMENTAL STUDIES OF AN ARCTIC 
ESTUARINE SYSTEM, 

Alaska Univ., College. Inst. of Marine Science. 
For primary bibliographic entry see Field 2L. 
W76-02075 


QUALITY OF SURFACE WATERS OF THE 
UNITED STATES, 1970: PART 3. OHIO RIVER 
BASIN. 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-02132 


PUBLIC AND INDUSTRIAL WATER SUPPLIES 
IN SOUTHERN MISSISSIPPI!--1974, 

Geological Survey , Jackson, Miss. 

For primary bibliographic entry see Field 4A. 
W76-02148 


NEW METHOD FOR THE DETERMINATION 
OF THE TOTAL BOD CONTENT OF WASTE- 
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WATERS (NOVYY METOD OPREDELENIYA 
BPK-POLNOGO STOCHNYKH VOD), 

Y.Y. Lur’e, and V. A. Odaryuk. 

Vodosnabzhenie i Sanitarnaya Tekhnika, No 7, p 
28-29, 1975, 4 ref. 


Descriptors: *Biochemical oxygen demand, 
*Analytical techniques, *Pollutant identification, 
Hydrogen ion concentration, Chemical oxygen de- 
mand, Organic matter, Inhibitors. 

Identifiers: *Ethylene thiourea, Nitrification in- 
hibitors, Reagents. 


A method for the determination of the total BOD 
content of waste waters is described. The method 
is based upon the addition of ethylene thiourea, a 
nitrification inhibitor, in a concentration of 0.5 
mg/liter; the other reagents are monobasic potassi- 
um phosphate, dibasic sodium phosphate, calcium 
chloride, ammonium chioride, magnesium sulfate, 
ferrous sulfate, and zinc sulfate. Static or air blow- 
ing variants of the method are possible. The pH 
value is between 6.5 and 7.5. The method is ap- 
plicable to any waste water, and dilution is neces- 
sary only at organic matter contents over 3,000 
mg/liter based on the COD value. The time 
requirement for the BOD determination was 
reduced by 2 to 10 times as compared with the 
dilution method. (Takacs-FIRL) 

W76-02193 


ADIGE AND PO: CHEMICAL ANALYSES AND 
VARIUS WATER EXAMINATIONS CARRIED 
OUT AT POLESINE IN 1974 (ADIGE E PO: 
ANALISE CHIMICHE E INDAGINE VARIE 
SULLE ACQUE EFFECTTUATS IN POLESINE 
DURANTE L’ANNO 1974), 

V. Chioffi, G. Magon, A. Milan, and B. Stefani. 
Inquinamento, Vol 17, No 6, p 12-18, June 1975, 2 
tab, 19 ref. 


Descriptors: *Rivers, *Chemical analysis, 
*Sampling, Sewage disposal, Water pollution 
sources, Water pollution effects, *Poliutant 
identification, Potable water, Chlorination. 

Identifiers: *Po River(Italy), *Adige River(Italy). 


Studies were made of the water quality of the 
lower Po and Adige rivers in Italy. From a point at 
each river, samples were taken at time intervals 
extending over a year. Records were made of river 
height, and tests were made to determine oxygen 
parameters, phenols, electrical conductivity, am- 
monium and other N compounds, total 
phosphates, Cr, Pb, Cu and Zn. Findings were 
tabulated; pertinent topographical features are 
discussed, as well as sewage disposal practices 
and treatment methods for drinking water. 
Although recently there have not been major 
problems, there are still emergency situations in 
which the organoleptic characteristics of drinking 
water have been affected. The use of chlorine 
dioxide instead of C1 gas is recommended for the 
prechlorination stage of purification, and ferric 
chloride is suggested as a replacement for ferrous 
sulfate in coagulation. The city of Verona is still 
dumping raw sewage into the Adige, and it was 
suggested that many industries could improve 
their effluent treatment before releasing them into 
these rivers. (Morrow-FIRL) 

W76-02195 


METHOD AND APPARATUS FOR CONTINU- 
OUS MONITORING OF DISSOLVED OR- 
GANICS, 

G. Claus. 

Canadian Patent 974,082, Issued September 9, 
1975. Patent Office Record, Vol 103, No 36, p 18, 
September, 1975. 


Descriptors: *Monitoring, *Measurement, 
*Dissolved solids, *Organic compounds, *Patents, 
Radiation, Wavelengths, Equipment, Pollutant 
identification. 

Identifiers: Tyrosine. 
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A method and equipment that can be used to mea- 
sure and continuously monitor the amount of dis- 
solved organics has been patented. The quantity of 
dissolved organic material in a solvent medium is 
measured by passing 280 millimicron light through 
the medium. The amino acid tyrosine in the medi- 
um will absorb radiation of this wavelength. The 
concentration of tyrosine can be determined by 
measuring the adsorbance of the radiation. The 
amount of organic material is then calculated by 
using the known proportional relationship of 
tyrosine to the total organic matter. (Orr-FIRL) 
W76-02213 


TIME-RELATED CHANGES IN WATER 
QUALITY OF STOCK TANKS OF SOUTHEAST- 
ERN ARIZONA, 

Agricultural Research Service, Tucson, Ariz. 
Southwest Watershed Research Center. 

For primary bibliographic entry see Field 5B. 
W76-02233 


WATER TESTING DEVICE, 

R. H. Tower. 

U. S. Patent No 3,910,764, 3 p, 4 fig, 2 ref; Official 
Gazette of the United States Patent Office, Vol 
939, No 1, p 319, October 7, 1975. 


Descriptors: *Patents, *Water quality control, 
Water pollution control, *Testing, Sampling, 
Equipment, Chlorine, Hydrogen ion concentra- 
tion, *Pollutant identification. 


An apparatus is disclosed for testing water by use 
of a reagent to determine chemical characteristics 
such as pH or chlorine content. A chamber is pro- 
vided to hold a water sample of fixed predeter- 
mined amount, and a reservoir or reservoirs are 
provided for the selected reagents. A mechanical 
plunger operates a gate which seals the water sam- 
ple chamber, and also activates a mechanism 
which forces a predetermined amount of reagent 
into the water sample chamber. Comparison color 
samples are provided for comparing the color or 
appearance of the water reagent mixture in the 
water sample container to determine the presence 
and amount of the component for which the water 
is being tested. (Sinha-OEIS) 

W76-02250 


MEASUREMENT OF ACTIVE BIOMASS CON- 
CENTRATIONS IN BIOLOGICAL WASTE 
TREATMENT PROCESSES, 

Georgia Inst. of Tech., Atlanta. School of Civil 
Engineering. 

For primary bibliographic entry see Field SD. 
W76-02268 


A PHOTOGRAPHIC TECHNIQUE FOR MONI- 
TORING EROSION ON STRIP MINED LANDS, 
Forest Service (USDA), Berea, Ky. Northeastern 
Forest Experiment Station. 

R.H. Allen, Jr., and W. R. Curtis. 

Photographic Applications in Science, Technology 
og Medicine, Vol 10, No 4, p 29-31, July 1975, 4 
ig. 


Descriptors: *Strip mine wastes, *Erosion rates, 
*Profiles. *“Gages, Appalachian Mountain region, 
Sediment yield, Water pollution sources, Topog- 
raphy, Soil erosion. 

Identifiers: Topographic profiles, 
profiles, Micro-topographic profile gage. 


Erosion 


Until recently, the amount of sediment eroded 
from areas disturbed by strip mining has been 
mostly an educated guess. We now have an accu- 
rate measurement system with a sound scientific 
basis. We take a photograph of a microtopographic 
profile gage precisely positioned in pre-installed 
Stakes. The resulting photographs are sample 
charts that can be run through a chart reader. On 
the chart reader, the charted information is semi- 
automatically transferred to punch cards. (Forest 
Service-USDA) 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Identification Of Pollutants—Group 5A 


W76-02278 


DETERMINING THE CHEMICAL OXYGEN 
DEMAND (COD) OF AN INDUSTRIAL EF- 
FLUENT. COMPARISON OF DIFFERENT 
METHODS PROPOSED WITH SPECIAL RE- 
GARD TO CERTAIN SUBSTANCES CON- 


TAINED IN CANNED FOOD INDUSTRY 
GENERATED WASTE WATERS 
(DETERMINAZIONE DELLA DOMANDA 


CHIMICA DI OSSIGENO (COD) DI UN EF- 
FLUENTE INDUSTRIALE. CONFRONTO TRA I 
VARI METODI PROPOSTI CON  PAR- 
TICOLARE RIFERIMENTO ALLE SOSTANZE 
CONTENUTE IN ALCUNI SCARICHI DELLE 
INDUSTRIE CONSERVIERE). 

For primary bibliographic entry see Field 5D. 
W76-02309 


CERTAIN PROBLEMS OF SUBSTANTIATING 
PERMISSIBLE DENSITIES OF SURFACE CON- 
TAMINATION WITH BERYLLIUM, (IN RUS- 
SIAN), 

Ministerstvo Zdravookraneniya SSSR, Leningrad. 
Inst. of Biophysics. 

G. F. Kovygin. 

Gig Sanit, 2, p 43-45, 1974. English summary. 


Descriptors: *Beryllium, Water pollution sources, 
*Surfaces, *Aerosols, Density, *Air pollution, Air 
circulation, Wastes. 

Identifiers: *Redispersion index. 


The standardization of the permissible density of 
surface contamination is discussed. Its coefficient, 
which is the ratio of the aerosol concentation to 
the density of surface contamination, can be used 
as a redisperions index. Between the density of the 
surface contamination and the redispersion coeffi- 
cient there exists an inverse correlation ratio, 
which diminishes with increases in air movement. 
The equation obtained makes it possible to calcu- 
late the theoretical density of surface contamina- 
tion, the redispersion of which will not cause for- 
mation of aerosol concentrations exceding the 
maximum permissible concentration of Be 
aerosols.--Copyright 1975, Biological Abstracts, 
I 


nc. 
W76-02320 


SURVIVAL AND CHLORIDE ION REGULA- 
TION OF THE PORCELAIN CRAB 
PETROLISTHES ARMATUS EXPOSED TO 
MERCURY, 

Texas A and M Univ., College Station. Dept. of 
Biology. 

For primary bibliographic entry see Field SC. 
W76-02328 


UPTAKE OF MERCURY BY FRESHWATER 
CLAMS (FAMILY UNIONIDAE), 

Manitoba Univ., Winnipeg. Dept. of Zoology. 

A. L. Smith, R. H. Green, and A. Lutz. 

Journal of the Fisheries Research Board of 
Canada, Vol 32, No 8, p 1297-1303, August 1975, 2 
fig, 3 tab, 21 ref. 


Descriptors: *Heavy metals, *Mercury, *Toxicity, 
*Clams, *Mollusks, Lakes, Sediments, Sampling, 
Path of pollutants, Animal physiology, Analytical 
techniques, Absorption, Pollutant identification. 
Identifiers: Bioaccumulation, Tissue analysis, 
Anodonta grandis, Lampsilis radiata, Lasmigona 
complanata, Methylmercuric chloride, Phenylmer- 
curic acetate, Mercuric chloride. 


Mercury concentrations were measured in water, 
sediments, and three species of clams from lakes 
with and without reported mercury contamination. 
Elevated mercury levels in clams were associated 
with elevated mercury levels in water and sedi- 
ments. Uncontaminated clams were exposed to 
three mercury compounds at 1.0, 10.50, and 100 
micrograms Hg/liter for up to 3 weeks in the 
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laboratory. The clams concentrated the metal in 
the order methylmercuric chloride 
>phenylmercuric acetate> mercuric chloride. The 
rate of uptake of mercury increased with increas- 
ing mercury concentration in the water. In most 
cases, temperature had no effect on the rate of 
mercury uptake or elimination. The distribution 
among organs depended on the compound to 
which the clams had been exposed. Only methyl- 
mercuric chloride was concentrated extensively in 
foot muscle. Transfer of methylmercuric chloride 
among organs apparently continued after exposure 
to the compound had ended. (Klein) 

W76-02331 


ISOLATION AND IDENTIFICATION OF CON- 
STITUENTS TOXIC TO JUVENILE RAINBOW 
TROUT (SALMO GAIRDNERI) IN CAUSTIC 
EXTRACTION EFFLUENTS FROM KRAFT 
PULPMILL BLEACH PLANTS, 

B. C. Research, Vancouver, (British Columbia). 

J. M. Leach, and A. N. Thakore. 

Journal of the Fisheries Research Board of 
Canada, Vol 32, No 8, p 1249-1257, August 1975, 7 
fig, 3 tab, 21 ref. 


Descriptors: *Effluents, *Pulp wastes, *Bleaching 
wastes, *Toxicity, Pulp and paper industry, Sal- 
monids, *Rainbow trout, Organic compounds, 
Water pollution effects, Analytical techniques, 
*Pollutant identification. 

Identifiers: 3, 4, 5-trichloroguaiacol, 3, 4, 5, 6- 
tetrachloroguaiacol, monochlorodehydroabietic 
acid, dichlorodehydroabietic acid, 9.10-epox- 
ystearic acid. 


Five compounds were characterized from effluent 
from the caustic extraction stage of a bleach plant 
at a pulpmill as toxic to juvenile rainbow trout 
(Salmo gairdneri). The compounds and their LCS0 
measured in static bioassays were: 3, 4, 5- 


trichloroguaiacol (0.75 mg/l), 3, 4, 5, 6 
tetrachloroguaiacol (0.32 mg/1), 
monochlorodehydroabietic acid (0.6 mg/I), 


dichlorodehydroabietic acid (0.6 mg/1), and 9.10- 
epoxystearic acid (1.5 mg/1). T..e same toxic com- 
pounds were also found in caustic extraction ef- 
fluents collected from other pulpmills.(Klein) 
W76-02332 


CHLORIDE IN NATURAL WATERS OF NEW 
HAMPSHIRE, 

New Hampshire Univ., Durham. Inst. of Natural 
and Environmental Resources. 

For primary bibliographic entry see Field SB. 
W76-02361 


REMOTE SENSING OF WATER QUALITY IN 
PRAIRIE LAKES, 

South Dakota State Univ., Brookings. Dept. of 
Botany and Biology. 

D. Moore, and L. Haertel. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-248 040, 
$4.50 in paper copy, $2.25 in microfiche. South 
Dakota Water Resources Institute, Brookings, 
Completion Report, September 1975. 61 p, 6 fig, 35 
tab, 38 ref, append. OWRT B-039-SDAK(1). 14- 
31-0001-5114. 


Descriptors: *Remote sensing, Water quality, 
Lakes, Photography, Aerial photography, *South 
Dakota, *Pollutant identification, Forecasting, 
Algae, Nutrients, Nitrates, Chlorophyll, Nitrogen, 
Phosphorus, Correlation analysis. 

Identifiers: LANDSAT-1, *Prairie lakes. 


The possibility of predicting prairie lake water 
quality using remote-sensing data during the 1974 
open water season was investigated with four 
lakes in northeastern South Dakota. Water quality 
samples were collected to coincide with satellite 
(LANDSAT-1) overoverpasses and low-altitude 
aircraft flights. Twelve different remote-sensing 
estimates were taken from LANDSAT-1 imagery, 
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low-altitude aircraft photographs, ground-based 
radiometer readings, and ground-level photo- 
graphs. These were correlated with prairie lake 
water transparency (secchi depth) and algae 
abundance (chlorophyll ‘a’ and total cell concen- 
trations). Correlations between the three water 
quality parameters and physical factors (rainfall, 
solar energy, wind velocity, water temperature, 
and water depth) and nutrient levels (nitrogen and 
phoshorus) were also determined. Decreased 
water depth was associated with higher nutrient 
levels, increased total algae and chlorophyll ‘a’, 
and decreased water transparency. Nitrate ap- 
peared to be the principal nutrient positively corre- 
lated with algal abundance. Extensive ground- 
level photographic or radiometric measurements 
are impractical in many operational programs 
since the time involved on the ground would justi- 
fy collection of actual water samples. Low-altitude 
aerial photographs offer finer resolution of small 
areas but are more expensive to obtain than satel- 
lite data. LANDSAT-imagery offers practical 
potential for measuring prairie lake water quality. 
It provides frequent and total coverage of a region 
at an inexpensive cost. (Wiersma-South Dakota 
State) 

W76-02363 


PCB IN WATER, A BIBLIOGRAPHY, VOLUME 
2 


Office of Water Research and Technology, 
Washington, D.C. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-248 141, 
$9.25 in paper copy, $2.25 in microfiche. Water 
Resources Scientific Information Center, Report 
OWRT/WRSIC 75-208, December 1975, 295 p. 


Descriptors: *Polychlorinated biphenyls, 
*Bibliographies, Water pollution, ‘*Pollutant 
identification, *Abstracts, *Chlorinated hydrocar- 
bon pesticides, *Pesticide residues. 


This report, containing 177 abstracts, is another in 
a series of planned bibliographies in water 
resources produced from the information base 
comprising SELECTED WATER RESOURCES 
ABSTRACTS (SWRA). At the time of search for 
this bibliography, the data base searched had 
39,106 abstracts covering SWRA from January, 
1973 (Volume 6, Number 1) through October, 1975 
(Volume 8, Number 20). Author and subject in- 
dexes are included. (See also W73-06501) 
W76-02371 


WATER QUALITY MONITORING AND RIVER 
BASIN PLANNING: A CRITIQUE AND SOME 
RECOMMENDATIONS, 

Rutgers-The State Univ., New Brunswick, N.J. 
Div. of Urban Studies. 

M. R. Greenberg, R. M. Hordon, L. Zobler, and G. 
W. Carey. 

Journal of Environmental Management, Vol 2, No 
4, p 319-330, 1974. 8 ref. 


Descriptors: *Planning, *Data collections, *New 
Jersey, Monitoring, Water pollution control, Sam- 
pling, Data storage and retrieval, Regulation. 


The validity of water related policies based on so- 
phisticated system designs, which in turn, are 
based on erratic data collection and inconsistent 
sampling, is faulted. The water monitoring system 
in the densely developed portion of northeastern 
New Jersey is evaluated and recommendations are 
suggested for its improvement. For example, the 
data represent too few parameters and show a bias 
toward indices related to human wastes; ground- 
water, estuarine, and effluent data is completely 
inadequate. There is a lack of information on non- 
point water pollution sources, sewage effluent 
data, and industrial discharges. Sampling sites are 
chosen only on the degree of accessibility. Sam- 
pling frequency varies from 15-minute automatic 
monitors, to three to four times a year at effluent 
sources, to once to every two years in wells, all at 





random intervals. Manual monitoring results are 
inconsistent between and within some agencies in 
laboratory precedures, in sampling frequency, and 
the break-up of data sets when new techniques are 
introduced. Automatic monitors frequently mal- 
function. Data recording on field sheets and in 
files differed widely reflecting the special interest 
of the collecting agency, random choice, and indif- 
ference. Data bookkeeping and formal arrange- 
ment for machine processing present analytical 
difficulties. (Auen-Wisconsin) 

W76-02378 


TOXICITY OF JELLIED POLYACRYLAMIDE 
TO OLYZIAS LATIPES AND ITS GROWTH IN- 
HIBITING ACTION TO PORPHYRA TENERA, 
(IN JAPANESE), _ .- 

Kyushu Univ., Fukuoka (Japan). 

For primary bibliographic entry see Field 5C. 
W76-02391 


APPLICATION OF REMOTE SENSING FOR 
PREDICTION AND DETECTION OF THERMAL 
POLLUTION, 

Miami Univ., Coral Gables, Fla. Inst. of Clean 
Energy Research. 

T.N. Veziroglu, and S. S. Lee. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as N75-10572, 
$5.00 in paper copy, $2.25 in microfiche. NASA 
Report CR-139182, October 1974. 95 p, 33 fig, 11 
tab, 34 ref. NASA NAS10-8498. 


Descriptors: *Remote sensing, *Thermal pollu- 
tion, *Florida, Model studies, Mathematical 
models, On-site investigations, Water tempera- 
ture, Powerplants, Thermal powerplants, Pollu- 
tants, Water pollution, *Path of pollutants, Sat- 
telites(Artificial), Aircraft, Measurement, Bays, 
Estuaries, Forecasting. 

Identifiers: *Biscayne Bay(Fla). 


Proper management of thermal pollution will be 
based on the ability to detect thermal pollution and 
to alleviate it. In order to obtain a clear description 
of the physical situation, an accurate prediction of 
the water body temperature distribution is needed. 
This study has several objectives: (1) the develop- 
ment and testing of a generalized mathematical 
model to predict three-dimensicnal temperature 
distribution in coastal regions receiving hot 
discharges, (2) the improvement in the accuracy of 
the thermal remote sensing by directly relating it to 
thermal radiation from the sea surface and by 
better accounting for the absorption in the at- 
mosphere, and (3) the development and testing of 
an active remote sensing system to measure the 
water turbidity. In the model development, a rigid- 
lid model has been developed and results have 
been obtained for different wind conditions. The 
next step is to include tidal effects. Biscayne Bay 
in south Florida, the site of two Florida Power 
Plant facilities, is being used for model testing. In 
the experiment part, the design of the measure- 
ment system has been completed. A preliminary 
research flight of this system on an aircraft, in 
cooperation with satellite thermal I.R. radiometer 
and ground truth data collection by boat, was car- 
ried out. (Sims-ISWS) 

W76-02393 


INSTRUMENTAL ANALYSIS OF CHEMICAL 
POLLUTANTS, TRAINING MANUAL, 
Environmental Protection Agency, Cincinnati, 
Ohio. Municipal Permits and Operations Div. 

C. R. Feldman. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-238 893, 
$9.00 in paper copy, $2.25 in microfiche. Report 
No EPA-430/1-74-001, April 1970. 267 p, 103 fig, 
49 tab, 187 ref. 


Descriptors: 
*Analysis, 


*Training, *Water 
*Instrumentation, 


pollutants, 
*Chemicals, 


*Pollutant identification, Pollutants, Sampling, 


Analytical techniques, Quality control, Mass spec- 
trometry, Gas chromatography, Infrared radia- 
tion, Spectroscopy, Water analysis, Chromatog- 
raphy, Pesticides, Chlorinated hydrocarbon pesti- 
cides, Organophosphorus pesticides, Heavy 
metals, Organic compounds, Inorganic com- 
pounds, Water chemistry, Chemical analysis, 
Methodology, Testing procedures. 

Identifiers: Atomic absorption. 


A course was designed for analytical chemists and 
others having technical responsibility for the col- 
lection, identification, and measurement of or- 
ganic and inorganic pollutants in the aquatic en- 
vironment. Lecture and laboratory outlines deal- 
ing with the instrumental analysis of certain pollu- 
tants found in water (such as metals, chlorinated 
hydrocarbons and organophosphorus compounds) 
were included. Topics covered were sample col- 
lection and isolation, quality control, mass spec- 
trometry, gas chromatography, infrared, emission 
spectroscopy, and atomic absorption. (Robinson- 


W76-02395 


SOURCE IDENTIFICATION OF OIL SPILLS BY 
PATTERN RECOGNITION ANALYSIS OF 
NATURAL ELEMENTAL COMPOSITION, 
Washington Univ., Seattle. Lab. for Chemomet- 
rics. 

D. L. Duewer, B. R. Kawalski, and T. F. Schatzki. 
Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as AD-A006 
471, $4.00 in paper copy, $2.25 in microfiche. In- 
terim Technical Report, August 1974-January 
1975, February 1975. 37 p, 2 fig, 10 tab, 26 ref. 
ONR N00017-67-A-0103-0036, NSF GP-42013. 


Descriptors: *Oil spills, *Classification, 
*Laboratory tests, *Water pollution sources, 
Evaluation, *Pollutant identification, Ele- 
ments(Chemical), Neutron activation analysis, 
Analytical techniques, Statistical methods, Data 
processing, Measurement. 

Identifiers: Pattern recognition. 


Pattern recognition techniques were applied to the 
problem of determining the source of an oil spill, 
using its elemental composition as analyzed by 
neutron activation analysis, when the field sample 
has undergone weathering. The utility of various 
elements for making this determination were as- 
sessed. Classification procedures using com- 
parisons of the field sample to single (‘point’) 
known source samples and to multiple (‘fuzzy’) ar- 
tificially weathered source samples of a given type 
were presented and discussed. The use of 
techniques, such as the K-Nearest Neighbor 
(KNN) and Statistical Isolinear Multiple Com- 
ponent Analysis (SIMCA), which utilize ‘fuzzy’ 
rather than ‘point’ sources clearly gave superior 
results. These techniques are not only intrinsically 
less sensitive to deviations from an ‘ideal’ source, 
whether induced by weathering, contamination or 
analytical error, but can utilize the information im- 
plicit in the deviations themselves. Because of its 
superior generality, SIMCA appears to be the best 
single method currently available for problems in- 
volving non-random deviations from a source. 
(Humphreys-ISWS) 

W76-02397 


BACTERIAL CONTENTS OF SEWAGE FROM 
LARGE HOG FARMS IN ROMANIA, (IN 
FRANCE), 

Institutul Agronomic din Timisoara (Rumania). 

B. Tomescu, F. Marschang, R. Minzat, O. Rusu, 
and E. Crainiceanu. 

Ann Med Vet, Vol 118, No 3, p 185-190, 1974. 


Descriptors: *Farm wastes, Hogs, E. Coli, 
*Bacteria, *Pollutant identification, Water purifi- 
cation, Liquid wastes, Treatment facilities, 
Pathogenic bacteria, Salmonella, *Sewage. 
Identifiers: _ Leptospira-Pomona, _Leptospira- 
Tarassovi, Pathogens, *Romania. 
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Sewage water and liquid waste from hog farms in 
Romania were examined for their bacterial con- 
tents. Samples from 7 large units produced these 
resulis: 142 Escherichia coli strains from 23 
serogroups; 126 Salmonella strains from 12 sero- 
types; 32 leptospiral strains including 29 from Lep- 
tospira pomona and 3 from L. tarassovi. Since 
these liquids, even when partially purified, 
represent serious potential danger from man and 
animal, installation of adequate purification units 
is strongly indicated.--Copyright 1975, Biological 
Abstracts, Inc. 

W76-02401 


MEASUREMENT OF THE APPARENT PH OF 
SEAWATER WITH A COMBINATION 
MICROELECTRODE, 

Naval Undersea Center, San Diego, Calif. Div. of 
Chemistry and Environmental Sciences. 

For primary bibliographic entry see Field 2L. 
W76-02415 


LOSS OF P32-PHOSPHATE AND C14-CAR- 
BONATE ACTIVITY DURING LIQUID SCIN- 
LS laa COUNTING OF AQUEOUS SAM- 
PLES, 

Wisconsin Univ., Madison. Water Chemistry Pro- 


gram. 

W. C. Weimer, M. G. Rodel, and D. E. Armstrong. 
Environmental Science and Technology, Vol 9, 
No 10, p 966-970, October 1975. 3 fig, 3 tab, 8 ref. 
EPA 16010EGR. NSF AG 199, 40-193-69. 
Descriptors: *Pollutant 
*Phosphorus radioisotopes, 
*Carbon radioisotopes, 
*Radioisotopes, Phosphorus, 
pounds, Carbonates, 
Bicarbonates, Carbon, 
Radioactivity techniques, 
Instrumentation, 
Laboratory tests. 
Identifiers: Phosphorus 32, Carbon 14, Loss of ac- 
tivity, Liquid scintillation counting, *Aqueous 
samples, Natural decay, Radioactive decay, Phase 
separation, Radiocarbon, Activity loss, Solubiliz- 
ing agents, Measured activity, Environmental 
chemistry. 


identification, 

*Phosphates, 
*Radioactivity, 
Inorganic com- 
Phosphorus compounds, 
Analytical techniques, 
Analysis, Chemistry, 
Degradation(Decomposition), 


Loss of radioactivity in excess of natural decay 
was observed in aqueous samples of P32-P04(---) 
and C14-CO3(--) counted by liquid scintillation in a 
dioxanebase counting solution. Loss of P32-PO4(-- 
-) activity was increased by the presence of the 
HC03(-) ion and ranged up to 23% in 8 hr and 46% 
in 4 days. Common solubilizing agents were inef- 
fective in preventing P32-P04(---) loss and only 
partially effective in preventing C14-C03(--) loss. 
The P32-P04(---) activity was recovered by shaking 
and recounting the sample, but C14-C02(--) activi- 
ty was incompletely recovered. Settling of insolu- 
ble materials within the counting solution ap- 
parently was responsible for P32-P04(---) activity 
loss. A dual mechanism of precipitation of C14- 
C03(--) and volatilization of C14-C02 was responsi- 
ble for C14 loss. Acidification of the counting solu- 
tion prevented P32-P04(---) activity loss; addition 
of phenethylamine to the counting solution 
prevented voiatilization of C14-C02, but no treat- 
ment was found to prohibit C14-C03(--) precipita- 
tion. (Henley-ISWS) 

W76-02417 


A NUMERICAL EXPERIMENT ON THE EF- 
FECTS OF REGIONAL ATMOSPHERIC POL- 
LUTION ON GLOBAL CLIMATE, 

Rand Corp., Santa Monica, Calif. 

L. R. Koenig. 

Journal of Applied Meteorology, Vol 14, No 6, p 
1023-1036, September 1975, 14 fig, 2 tab, 17 ref. 
ARPA DAHC15-73-C-0181. 


Descriptors: *Air pollution effects, *Clouds, 
“Weather, Rainfall, Nucleation, Condensation, 
Circulation, Air circulation, Climates, Model stu- 
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dies, Mathematical models, Weather patterns, 
Precipitation(Atmospheric), Temperature, Air 
temperature, Radiation, Albedo, Meteorology, 
Climatology, Air pollution, South America, North 
America. 


The 1973 Rand version of the Mintz-Arakawa 
model of the general circulation of the atmosphere 
was used to study the consequences of high con- 
centrations of hygroscopic aersols in a limited geo- 
graphic region. The experiment was designed to in- 
vestigate effects of the activity of the aerosol as 
condensation nuclei, and the consequent abnormal 
production of cloudiness and alteration of 
precipitation were of primary concern. Values of 
meteorological parameters generated by the ex- 
periment were compared with values simulated by 
a control (in which the polluted area was absent). 
Statistical tests of significance were performed in 
order to judge the certainty that experimental 
changes, rather than random wandering of the 
simulations, actually caused changes in certain 
variables. Cloudiness increased over the polluted 
area and the temperature at the surface and in the 
lower atmosphere became warmer. Rainfall, how- 
ever, was not significantly altered in the polluted 
region in spite of changes in the parameterization 
of the rain that would make rainfall more difficult 
with a given atmospheric structure. The data sug- 
gested a possible connection between North 
American pollution and South American rainfall. 
Comparison of data from the experiment and the 
control indicated that in the experiment, rainfall 
decreases gradually and steadily within a large 
area of South America centered on the equator. 
The immediate cause was the movement of the re- 
gion of maximum moisture convergence 
northward, toward, the polluted area, while it is at 
the same time decreasing in value. (Sims-ISWS) 
W76-02420 


DETERMINATION OF DISSOLVED GASES IN 
WATER BY DIFFUSION AND GAS CHRO- 
MATOGRAPHIC TECHNIQUES, 

Southeast Environmental Research Lab., Athens, 


Ga. 

H. P. Kollig, J. W. Falco, and F. E. Stancil, Jr. 
Environmental Science and Technology, Vol 9, 
No 10, p 957-960, October 1975. 5 fig, 1 tab, 12 ref. 


Descriptors: *Pollutant identification, *Gases, 
*Diffusion, *Water analysis, *Gas chromatog- 
raphy, *Analytical techniques, Instrumentation, 
Dissolved oxygen, Carbon dioxide, Helium, 
Nitrogen, Oxygen, Physical properties, Water pro- 
perties, Chemical analysis, Membranes, Chemis- 
try, Laboratory tests, Aquatic environment, Tur- 
bulence. 

Identifiers: *Dissolved gases, Plastic membranes, 
Helium ionization detector, Membrane diffusion, 
Aqueous systems, Gaseous diffusion, Probe 
calibration, Gas probes. 


A method has been developed for the determina- 
tion of dissolved oxygen, nitrogen, and carbon 
dioxide in water. The gases diffuse from the water 
through a plastic membrane. A stream of helium 
gas carries the diffused gases to a dual-column gas 
chromatographic trace gas analyzer equipped with 
Helium Ionization Detectors. Calibration of the 
gas probes is performed in a water bath through 
which analyzed air containing a predetermined 
amount of carbon dioxide has been bubbled. The 
system is estimated to have a sensitivity of 5-10 
— of dissolved gas in water. (Henley- 


ISWS) 
W76-02427 


SANITARY CHARACTERIZATION OF THE 
SERGEEVKA RESERVOIR, (IN RUSSIAN), 
North Kazakhstan Regional Sanitary 
Epidemiological Station, Petropavlovsk-Kamchat- 
skii (USSR). 

For Fewvreg bibliographic entry see Field 5C. 
W76-02446 


29 


INVESTIGATION OF DIATOM POPULATIONS 
IN RHITRON AND POTAMON COMMUNITIES 
IN OAK CREEK, ARIZONA, 

Northern Arizona Univ., Flagstaff. Dept. of 
Biological Science. 

R. Johnson, T. Richards, and D. W. Blinn 
Southwestern Naturalist, Vol 20, No 2, : 197-204, 
June 27, 1975. 1 fig, 2 tab, 12 ref. 


Descriptors: *Diatoms, *Aquatic algae, *Water 
temperature, *Streams, Aquatic microorganisms, 
*Arizona, Succession, Eutrophication, Aquatic 
microbiology, Water quality, Limnology. 
Identifiers: *Oak Creek(Ariz), *Rhithron zone, 
*Potamon zone, Current velocity, Diversity. 


The study recorded a total of 41 diatom species, 13 
of which were previously unreported for Arizona, 
with quantitative and qualitative changes in popu- 
lations measured between rhithron and potamon 
zones (rhithron communities typically have lower 
temperatures, higher dissolved oxygen and faster 
current velocities than potamon communities in 
addition to typically having an epilithic flora with 
little or no plankton). There was a distinct change 
from an epilithic cold water flora in the rhithron 
zone to an epiphytic warm water flora in the 
potamon zone, and a decrease in diatom diversity 
was noted between the rhithron and the potamon 
zone; thirty-four species were collected at rhithron 
stations at temperautres below 11C, whereas only 
20 species were collected at stations with tempera- 
tures above this value. Colonization rates in the 
rhithron zone were greatest at slower current 
velocities for short incubation periods. Nitzschia 
palea and Gomphonema parvulum were very com- 
mon in various regions of the stream bed suggest- 
ing nutrient-rich conditions. (Robinett-Arizona) 
W76-02458 


THE PHYTOPLANKTON OF CANYON LAKE, 
ARIZONA, 

Arizona State Univ., Tempe. Dept. of Botany and 
Microbiology. 

For primary bibliographic entry see Field SC. 
W76-02459 


EXPERIENCES WITH BOD DETERMINA- 
TIONS, WITH SPECIAL CONSIDERATION OF 
THE MODIFIED VIEHL DILUTION METHOD 


(ERFAHRUNGEN MIT DER BESTIMMUNG 
DES BIOCHEMISCHEN SAUERSTOFFBE- 
DARFS UNTER BESONDERER 
BERUECKSICHTIGUNG DER MODIFIZIER- 
TEN VIEHL’SCHEN VERDUENNUNG- 
SMETHODE), 

Niedersaechsisches Wasseruntefsuchungsamt, 
Hildesheim (West Germany). 

S. Bohmeke. 


Das Papier, Vol 29, No 8, p 358-362, August 1975, 
2 fig, 18 ref, 1 tab, English summary. 


Descriptors: *Biochemical oxygen demand, 
*Water analysis, Water properties, Dissolved ox- 
ygen, Water quality, Nitrification, Inhibitors, 
Testing, Water pollution sources, Supersaturation, 
Oxygen. 

Identifiers: Viehl BOD dilution method. 


Using Viehl’s BOD dilution process in serial test- 
ing, oxygen losses (often caused by high oxygen 
supersaturation of the diluting water) can be 
avoided by reducing oxygen contents to 20 
mg/liter. The method is considerably simplified by 
use of a nitrification inhibitor and a special BOD 
flask. In the analysis, errors from the dilution ef- 
fect can be avoided if only oxygen consumptions 
between 30% and 70% of the original oxygen con- 
tents are used for calculating the BOD. (Ward- 
IPC) 


W76-02461 
DETERMINATION OF SEVEN TRACE ELE- 


MENTS IN NATURAL WATERS AFTER 
SEPARATION BY SOLVENT EXTRACTION 
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AND ANION- EXCHANGE CHROMATOG- 
RAPHY, 

Vienna Univ. (Austria). 

J. Korkisch, and A. Sorio. 

Analytica Chimica Acta, Vol 79, p 207-218, Oc- 
tober 1975, 7 ref, 7 tab. 


Descriptors: *Trace elements, *Chromatography, 
*Water analysis, Anion exchange, Analytical 
techniques, Separation techniques, Cadmium, 
Cobalt, Copper, Manganese, Lead, Zinc, Metals, 
Ion exchange, Spectrophotometry, Fluorometry, 
Chemical analysis, Water pollution sources, 
*Pollutant identification, Pollutants, Snow, Sea 
water. 

a Uranium, Dowex 1-X8 resin, Adriatic 

a. 


A method is described for the determination of 
cadmium, cobalt, copper, manganese, lead, urani- 
um, and zinc in samples of natural waters. After 
acidification with HC1 the water sample is filtered 
and the diethyldithiocarbamates of the trace ele- 
ments are isolated by extraction with acetone- 
chloroform (2:5) at pH 5. Following this precon- 
centration step the metal ions are adsorbed on a 
column of Dowex 1-X8 (chloride form) using as 
sorption solution a mixture (5:4:1) of tetrahydrofu- 
ran, methyl glycol, and 6 molar HC1. Successive 
elution is effected with 6 molar HC1 (Co, Cu, Mn, 
and Pb), 1 molar HC1 (U), and 2 molar nitric acid 
(Cd and Zn); the metal ions in the eluates are 
determined by atomic absorption  spec- 
trophotometry (except uranium, which is deter- 
mined fluorimetrically). The procedure was used 
to determine trace metals in water and snow sam- 
ples collected in Austria and to analyze a sample 
of water from the Adriatic Sea. (Witt-IPC) 
W76-02469 


LIMNOLOGICAL DATA REPORT FOR THE 
MAINE DEPARTMENT OF ENVIRONMENTAL 
PROTECTION--U.S. GEOLOGICAL SURVEY 
COOPERATIVE LAKE STUDIES PROJECT, 
Geological Survey, Augusta, Maine. 

For primary bibliographic entry see Field 7C. 
W76-02492 


WATER TEMPERATURE-INFLUENTIAL FAC- 
TORS, FIELD MEASUREMENT, AND DATA 
PRESENTATION, 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 2K. 
W76-02494 


GROUND-WATER RESOURCES OF ORAN- 
GEBURG COUNTY, SOUTH CAROLINA, 
Geological Survey, Columbia, S.C. 

For primary bibliographic entry see Field 4B. 
W76-02496 
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DECOMPOSITION AND DISAPPEARANCE OF 
ORGANIC DEBRIS IN THREE REPLICATE 
STREAMS WITH DIFFERENT NITRATE 
INPUT, 

Oregon State Univ., Corvallis. Dept. of Fisheries 
and Wildlife. 

F. J. Triska, and J. R. Sedell. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-247 574, 
$4.00 in paper copy, $2.25 in microfiche. Oregon 
Water Resources Research Institute, Corvallis, 
Report WRRI-37, October 1975. 45 p, 4 fig, 26 tab, 
24 ref. OWRT A-029-ORE(1). 


Descriptors: Nitrates, *Decomposing organic 
matter, Respiration, Organic matter, Streams, 
Nitrogen, Degradation(Decomposition), Carbon, 
Leaves, Nutrients. 

Identifiers: *Nitrogen concentration, Microbial 
processing, *Organic debris. 


The immobilization and mineralization of nitrogen 
and phosphorus, the complexing of nitrogen with 
lignin residues, and changes in the cation exchange 
capacity in aquatic detritus mimic similar 
processes of humus formation on land. The role of 
this debris as surface for microbial colonization, 
as a prelude to stripping by invertebrates which 
feed on fine particles, may well be different if the 
organic particle is incapable of providing a source 
of energy and nutrients to surface microflora. The 
quality of such particles should be investigated, as 
it is exported through successive biological com- 
munities. Investigations over the past two years 
have indicated a capacity for litter and other or- 
ganic debris to accumulate concentrations of cer- 
tain elements in relation to decomposition. Rapidly 
decomposed debris, such as litter, both retains and 
accumulates nitrogen in the process of decomposi- 
tion which may be necessary to maintain decom- 
position rates, and provide sources of essential 
nutrients for the biotic community. Refractory 
debris, such as needles and possibly bark and 
woody debris, also appear to accumulate cations 
at sometime during decomposition. The un- 
derstanding of how such organic debris may in- 
fluence water quality is necessary to properly in- 
terpret such data, especially data from small 
watershed streams where organic debris con- 
stitutes a major carbon and nutrient sink. 
W76-02001 


THERMAL ECOLOGY. 
For primary bibliographic entry see Field SC. 
W76-02004 


INCIDENCE AND CAUSE OF GAS-BUBBLE 
DISEASE IN A HEATED EFFLUENT, 

North Carolina Wildlife Resources Commission, 
Raleigh. 

For primary bibliographic entry see Field 5C. 
W76-02006 


TIDAL FLATS IN ESTUARINE WATER QUALI- 
TY ANALYSIS, 

Oregon State Univ., Corvallis. Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 5C. 
W76-02071 


PHOSPHATE MANUFACTURING POINT 
SOURCE CATEGORY-EFFLUENT 
GUIDELINES AND STANDARDS. 

Environmental Protection Agency, Washington, 
D.C. 

For primary bibiiographic entry see Field 5G. 
W76-02103 


PLASTICS AND SYNTHETICS MANUFACTUR- 
ING POINT SOURCE CATEGORY, . 
Environmental Protection Agency, Washington, 
DC. 

Federal Register, Vol 40, No 16, Part III, p 3718- 
3732, January 23, 1975, 15 p. 


Descriptors: *Regulation, *Plastics, *Water pollu- 
tion sources, *Industrial wastes, *Water quality 
standards, Penalties(Legal), Discharge(Water), 
Sewage effluents, Environmental effects, Water 
quality control, Technology, Economic impact, 
Liquid wastes, Federal jurisdiction, Water pollu- 
tion treatment, Water quality, Water purification, 
Resins, Polymers, Epoxy resins. 

Identifiers: Point sources(Pollution), Synthetics. 


These regulations establish effluent limitations 
and guidelines for existing sources and standards 
of performance and pretreatment standards for 
new sources in the plastics and synthetics category 
of point sources. The regulations concern the fol- 
lowing eight new subcategories: ethylene vinyl 
acetate copolymers; polytetrafluoroethylene; 
polypropylene firber; alkyds and unsaturated 
polyester resins; cellulose nitrate; polyamides; 


polyester resins (thermoplastic); and silicones. 
The implementation of these guidelines should 
substantially reduce the environmental harm 
which would otherwise be attributable to the con- 
tinued discharge of polluted waste waters from ex- 
isting and newly constructed plants in the plastics 
and synthetics industry. Although the economic 
cost of the industry’s pollutant discharges is dif- 
ficult to quantify, studies have shown that they 
have damaging effects on the quality water, its 
capacity to support healthy populations of fish and 
wildlife, and its suitability for industrial, recrea- 
tional and domestic use. Various sections under 
the new subcategories include: the applicability 
and description of the subcategory; specialized 
definitions; effluent limitations guidelines 
representing the degree of reduction attainable by 
the application of the best practible control 
technology currently available, and by the best 
available technology economically achievable; 
standards of performance for new sources; and 


pretreatment standards for new _ sources. 
(Hoffman-Florida) 
W76-02104 


HYDROGEOLOGIC AND HYDROCHEMICAL 
FRAMEWORK, SOUTH-CENTRAL GREAT 
BASIN, NEVADA-CALIFORNIA, WITH SPE- 
CIAL REFERENCE TO THE NEVADA TEST 
SITE, 

Geological Survey, Reston, Va. 

I. J. Winograd, and W. Thordarson. 

Available from Supt. of Documents, GPO Wash. 
D.C. 20402, price $5.75. Professional Paper 712-C, 
1975. 126 p, 40 fig, 3 plates, 15 tab, 149 ref. 


Descriptors: *Groundwater movement, *Path of 
pollutants, *Nuclear explosions, *Underground, 
*Nevada, Hydrogeology, Geochemistry, Aquifer 
characteristics, Transmissivity, Chemical analy- 
sis, Water quality. 

Identifiers: *Nevada Test Site. 


The U.S. Atomic Energy Commission in 1957 
asked the U.S. Geological Survey to study the oc- 
currence and the movement of groundwater 
beneath the Nevada Test Site. Specifically sought 
was an evaluation of the potential for contamina- 
tion of groundwater in and near the Test Site. In- 
tensely fractured Precambrian and Paleozoic car- 
bonate and clastic rocks and _ block-faulted 
Cenozoic volcanic and sedimentary strata in the 
Nevada Test Site are divided into 10 hydrogeolog- 
ic units. Three of these, the lower clastic aquitard, 
the lower carbonate aquifer, and the tuff aquitard, 
control the regional movement of groundwater. 
The coefficients of fracture transmissibility of 
these rocks are, respectively, less than 1,000, 
1,000 to 900,000, and less than 200 gallons per day 
per foot; interstitial permeability is negligible. 
Major inferences pertinent to the groundwater 
regimen, made on the basis of hydrochemical data, 
are as follows: (1) Groundwater beneath the 
Nevada Test Site moves towards the Ash 
Meadows area. (2) Chemistry of water in the lower 
carbonate aquifer may not change markedly to 
depths as great as 10,000 feet. (3) Leakage of water 
from the tuff aquitard into the lower carbonate 
aquifer is probably less than 5 percent of the 
spring discharge at Ash Meadows. (4) Underflow 
into the Ash Meadows basin, from Pahranagat 
Valley, may amount to as much as 35 percent of 
the spring discharge at Ash Meadows. (Woodard- 
USGS) 

W76-02140 


DISCHARGE AND FLOW DISTRIBUTION, 
COLUMBIA RIVER ESTUARY, 

Geological Survey, Denver, Colo. 

G. A. Lutz, D. W. Hubbell, and H. H. Stevens, Jr. 
Available from Supt of Documents, GPO, Wash, 
DC 20402, price $1.15. Professional Paper 433-P, 
1975. 31 p, 18 fig, 7 tab, 22 ref, 2 append. 


Descriptors: *Path of yllutants, *Nuclear wastes, 
*Estuaries, Columbia River, *Pacific Ocean, Data 
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collections, Discharge(Water), Flow  charac- 
teristics, Water circulation, Tidal effects, Winds, 
Sediment distribution, Saline water. 

Identifiers: *Columbia River estuary. 


Low-level radioactive wastes were discharged into 
the Columbia River at the Hanford Reservation, 
U.S. Atomic Energy Commission, near Richland, 
Wash., from 1944 until early 1971. The various 
readionuclides that made up the waste in the river 
associated with sediment and biota or remained in 
solution and were subsequently distributed 
throughout the estuary and into the Pacific Ocean. 
To provide information on the amount of 
radionuclides being transported through the estua- 
ry, continuous records of water discharge were 
obtained near both the upper and the lower ends of 
the estuary during the period 1968-70. A new 
technique, MOVD (measurement of velocity dis- 
tribution by moving boat), was developed for 
determining the magnitude and direction of the 
water velocity throughout the entire depth at a ver- 
tical. Repetitive measurements at a series of verti- 
cals on cross sections at the Beaver Army Ter- 
minal, Oreg., Columbia River mile 53.3, and at 
Astoria, Oreg., Columbia River mile 14, defined 
flow hydrographs at these locations during half 
tidal cycles on a number of occasions. (Woodard- 
USGS) 

W76-02143 


ANALOG-MODEL ANALYSIS OF HYDROLOG- 
IC EFFECTS OF SEWERAGE IN SOUTHEAST 
NASSAU AND SOUTHWEST SUFFOLK COUN- 
TIES, LONG ISLAND, NEW YORK, 

Geological Survey, Mineola, N.Y. 

G. E. Kimmel, and A. W. Harbaugh. 

Open-file report 75-535, October 1975. 22 p 7 fig, 3 
ref. 


Descriptors: *Analog models, *Sewerage, 
*Forecasting, *Hydrologic budget, *New York, 
Groundwater, Water levels, Water table, Aquifer 
characteristics, Hydraulic gradient, Head loss, 
Streamflow, Projections. 

Identifiers: *Long Island(NY). 


The effect of planned sewerage in southwest Suf- 
folk County and southeast Nassau County, New 
York, on water levels and streamflow was evalu- 
ated using a three-dimensional electric analog 
model of the Long Island groundwater system. For 
the 20-year period starting in 1975, declines of 1.5 
metres (5 feet) in the water table and of as much as 
1 metre (3 feet) in head in the Magothy aquifer 
were estimated as a result of Suffolk County 
sewerage along. Declines of as much as 6 metres 
(20 feet) in the water table and 5 metres (17 feet) in 
the head in the Magothy aquifer were estimated 
for the combined Suffolk and Nassau sewerage. A 
decline in streamflow in and around the area of 
sewerage of 40 percent was estimated using the 
combined sewerage plans. (Woodard-USGS) 
W76-02146 


WATER-QUALITY ASSESSMENT OF THE IN- 
DIANA DUNES NATIONAL LAKESHORE, 1973- 
74 


Geological Survey, Indianapolis, Ind. 
For primary bibliographic entry see Field 2K. 
W76-02147 


INVESTIFATION OF VERTICAL MIXING IN 
Lh DISPERSION OF POLLUTANTS IN LAKE 
TRIE, 

Cleveland State Univ., 
Chemical Engineering. 
F. M. Galloway, Jr. 
Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-247 707, 
$10.00 in paper copy, $2.25 in microfiche. Comple- 
tion Report, September 1975, 315 p. OWRT A-036- 
OHIO(). 


Cleveland, Ohio. Dept. of 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Descriptors: *Computer models, *Diffusion, 
*Convection, Mixing, Circulation, Dispersion, 
Dye release, Lakes, Diffusivity, *Lake Erie, Lake 
Ontario, Model studies, *Path of pollutants, Water 
pollution sources. 

Identifiers: *Dispersion models, Eddy diffusivity, 
Rhodamine dye. 


A computer dispersion model involving horizontal 
convection and vertical diffusion was developed 
to establish criteria for vertical averaging, result- 
ing in greater efficiency of computer solution. Dif- 
ferent combinations of vertical profiles of velocity 
and diffusivity were used. Effective horizontal 
dispersion coefficients (Ke), for use after vertical 
averaging, were computed from the results of the 
model problem and also from a formula given by 
Csanady. The time to reach the condition for verti- 
cal averaging correlated as ti = h2/(d1Dz), while 
= (Ci1h2U2)/Dz, where h was depth, Dz was 
average vertical diffusivity, U was a characteristic 
velocity and dl and Cl depended on profiles used. 
Dye release studies were conducted in Lake Erie 
near Cleveland under various conditions. The data 
obtained were not able to shed much light on how 
Dz varied with depth under essentially isothermal 
conditions. More experiments of longer duration 
were required. (See also W76-02153 thru W76- 
02156) (Chao-Ohio State) 
W76-02152 


NUMERICAL SOLUTION TO A TWO-DIMEN- 
SIONAL DISPERSION EQUATION, 

Cleveland State Univ., Cleveland, Ohio. Dept. of 
Chemicai Engineering. 

R. Natarajan. 

Master of Science Thesis, August, 1973, 128 p, 43 
fig, 9 tab. 


Descriptors: *Great Lakes, Dispersion, 
*Diffusivity, *Path of pollutants, *Lake Erie, 
Lakes, Model studies, Equations, *Mathematical 
models, *Distribution patterns, Forecasting, 
*Diffusion. 

Identifiers: Vertical distribution, *Vertical eddy 
diffusivity. 


Many types of dispersion models are being 
developed to predict the pollutant concentration in 
the Great Lakes. A two-dimensional form of the 
general transport equation is numerically solved to 
obtain the concentration distribution resulting 
from an initial narrow Gaussian input. Results 
were obtained for two different velocity profiles 
and three different di mensionless values of verti- 
cal eddy diffusivity (Dz). For a given profile, there 
is significant vertical variation in concentration as 
long as the effective horizontal dispersion co-effi- 
cient Dx* is increasing. When Dx* reaches a con- 
stant value, there is very little vertical variation. 
The predicted time and space scales for significant 
vertical variation of concentration appear to corre- 
late well with the computed dispersion examples in 
the western basin of Lake Erie. The method ap- 
pears to be generally suitable for determining a pri- 
ori when vertical variation must be considered in a 
particular dispersion modeling effort. Since the 
results are quite sensitive to the Dz values, it ap- 
pears that Dz should be fairly well defined in order 
to get accurate prediction of concentration. This 
necessitates a thorough investigation into the Dz 
variation in the Great Lakes. (See also W76-02152) 
W76-02153 


CRITERIA FOR THE USE OF VERTICAL 
AVERAGING IN GREAT LAKES DISPERSION 
MODELS, 

Cleveland State Univ., Cleveland, Ohio. Dept. of 
Chemical Engineering. 

S. Vakil. 

MS Thesis, June 1975. 99 p, 34 fig, 9 tab, 13 ref, 3 
append. 


Descriptors: *Computer models, Model studies, 


Lakes, ‘*Dispersion, Velocity, Diffusivity, 
*Diffusion, *Path of pollutants. 
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Sources Of Pollution—Group 5B 


Identifiers: * Vertical diffusivity, Two-dimensional 
models, Three-dimensional models. 


A model problem involving horizontal convection 
and vertical diffusion is solved on the computer to 
establish criteria to choose between two and three 
dimensional models for large lakes. Different com- 
binations of vertical profiles of velocity and dif- 
fusivity were used. The arrival of the horizontal 
direction variance of the concentration distribu- 
tion to a linear time dependence was found to be a 
suitable criterion for the use of vertical ave! 
Effective horizontal dispersion coefficients (Ke) 
for use after vertical averaging were computed 
from the results of the model problem and also 
from a formula given by Csanady. Both methods 
gave good agreement of the values of Ke. The 
method and results presented have wide applica- 
tion in dispersion modeling for large lakes pertain- 
ing to the choice of a two or three dimensional 
model and an effective horizontal dispersion coef- 
ficient for the vertically averaged cases. (See also 
W76-02152) 

W76-02154 


CRITERIA FOR THE USE OF VERTICAL 
AVERAGING IN ENVIRONMENTAL DISPER- 
SION MODELS, 

Cleveland State Univ., Cleveland, Ohio. Dept. of 
Chemical Engineering. 

For primary bibliographic entry see Field 2H. 
W76-02155 


CRITERIA FOR THE USE OF VERTICAL 
AVERAGING IN GREAT LAKES DISPERSION 
MODELS, 

Cleveland State Univ., Cleveland, Ohio. Dept. of 
Chemical Engineering. 

For primary bibliographic eniry see Field 2H. 
W76-02156 


SANITARY-VIROLOGICAL STUDY OF SUR- 
FACE WATERS, (IN RUSSIAN), 

For primary bibliographic entry see Field 5C. 
W76-02221 


A BACTERIAL WATER QUALITY INVESTIGA- 


TION OF CANYON LAKE, 
Arizona Univ., Tucson. Dept. of Watershed 
Management. 


W. F. Horak, and G. S. Lehman. 

In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, 1974, Flagstaff, Arizona, p 137-143. 4 fig, 4 ref. 


Descriptors: *Water quality, *Coliforms, 
*Streptococcus, *Lakes, *Arizona, Aquatic bac- 
teria, Water quality standards, Water pollution, 
Farm wastes, Swimming, Aquatic microbiology, 
Public health, Salmonella, Water analysis, Water 
pollution sources, Water quality control, Bottom 
sediments. 


Fecal coliform counts in relation to number of 
swimmers along with fecal streptococci counts of 
water samples from Canyon Lake in central 
Arizona are reported. The presence of swimmers 
was related to an increase in fecal coliforms which 
was attributed to organisms shed from the swim- 
mers and from agitation of the bottom sediments, 
consequently dispersing much of the bacteria con- 
tained in the benthos. From sampling of the 
swimming areas it was determined that livestock 
waste was the primary source of pollution (a 
greater number of fecal streptococci was found 
than fecal coliforms), but this interpretation could 
be misleading due to the higher survival rate of 
fecal strep than that of fecal coliform organisms. 
(Robinett-Arizona) 

W76-02232 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5B—Sources Of Pollution 


TIME-RELATED CHANGES IN WATER 
QUALITY OF STOCK TANKS OF SOUTHEAST- 
ERN ARIZONA, 

Agricultural Research Service, Tucson, Ariz. 
Southwest Watershed Research Center. 

D. E. Wallace, and H. A. Schreiber. 

In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, 1974, Flagstaff, Arizona, p 144-157. 8 fig, 1 tab, 
3 ref. 


Descriptors: *Stock water, *Ponds, *Algae, 
*Water chemistry, *Regression analysis, *Water 
quality, Farm ponds, Water harvesting, Standing 
waters, Water storage, Nutrients, Hydrogen ion 
concentration, Inorganic compounds, Water anal- 
ysis, Variability, Time, Nitrogen compounds, 
Potassium, Inflow, Bicarbonates, *Arizona. 
Identifiers: Algal growth, Stock tanks, Stepwise 
linear regression. 


This study attempts to determine the water quality 
changes in stock tanks and what factors are instru- 
mental in the changes, and to assess the effects of 
the changes. Algal growth was the most prominent 
change taking place in the tanks with time. Little 
change in the water chemistry was noted until just 
before the tanks dried up. As algae died, ions tied 
up by the algae were released to the water, causing 
an increase in concentration of many of the 
nutrients. In order to determine the impact of vari- 
ous factors on algal growth, the data from eight 
stock tanks were analyzed by stepwise linear 
regression. Although 20 variables were used in the 
complete analysis, six variables were associated 
with 56.3 percent of the variance: time (since first 
sampling), total N, potassium, pH, Inflow 
(recharge to the tanks), and HCO3 concentration. 
Time and total N explained 51.3 percent of the 
variance, and potassium increased the variance to 
52.8 percent. The pH reversed the relative posi- 
tions of time and total N, with total N becoming 
dominant. The last two factors, Inflow and HCO3 
were negative (resulting in a decrease in algal 
population) and incrased the coefficient of vari- 
ance to 56.3 percent. (Robinett-Arizona) 
W76-02233 


THE EFFECT OF DEVELOPMENT ON 
GROUNDWATER IN THE PARKER STRIP, 
Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

L. G. Everett, and T. R. Schultz. 

In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, , Flagstaff, Arizona, p 176-182. 4 fig, 1 tab, 
3 ref. 


Descriptors: *Water quality, *Colorado River, 
*Septic tanks, *Groundwater movement, *Water 
pollution, *Recreation facilities, Arizona, Califor- 
nia, Water quality standards, Public health, Water 
pollution, Water analysis, Water pollution 
sources, Water quality control, Water chemistry, 
Sewage disposal, Domestic wastes, Permeability, 
Recreation, Recreation wastes. 

Identifiers: Parker Strip. 


The Parker Strip is a 14.6 mile river stretch on the 
Lower Colorado River bounded by Parker and 
Headgate Rock Dam. This river reach has recently 
become a high use recreation area with 4,000 per- 
manent residents and up to 120,000 visitors on long 
weekends. Sewage disposal is exclusively via sep- 
tic tanks, and recent surveys have localized sur- 
face water bacteria levels that may indicate a 
developing groundwater problem. The deposits in 
which the septic tanks are located are quite thin 
and narrow and consist of locally derived sands 
and gravels which indicate a relatively short flow 
time for the river. Chemical analysis of ground- 


water wells has shown high levels of fluoride, 
chloride, sulfate and total dissolved solids, of 
which some have been found at levels higher than 
the U.S. Public Health Drinking Water Standards. 
Intensive evaluation of the degradation of the 
water quality in the groundwater of the Parker 
Strip area is needed to determine whether the 
groundwater is jeopardized by septic tank 
systems. (Robinett-Arizona) 

W76-02236 


EVALUATION OF MATHEMATICAL MODELS 
FOR TEMPERATURE PREDICTION IN DEEP 
RESERVOIRS, 

Vanderbilt Univ., Nashville, Tenn. 

F. L. Parker, B. A. Benedict, and C. Tsai. 
Available from the National Technical Informa- 
tion Service, Springfield, Va 22161. Environmen- 
tal Protection Agency, Report EPA-660/3-75-038, 
June 1975. 205 p, 201 fig, 23 tab, 19 ref. 1BA032. R- 
800613. 


Descriptors: *Thermal pollution, Reservoirs, 
*Mathematical models, Lakes, Tennessee Valley 
Authority, Model studies, Evaluation, 
*Forecasting. 


Identifiers: *Deep reservoir models, Sensitivity 
analysis. 


The deep reservoir model with one-dimensional 
assumptions can be applied to a reservoir or lake 
where the principal variation of flow charac- 
teristics is in the vertical direction. Among the 
models evaluated, the MIT deep reservoir model 
appears to be most easily used and to give results 
most compatible with the measured temperatures. 
The temperatures predicted is strongly dependent 
upon the magnitude of the absorption coefficient 
of water, and the diffusion coefficient. However, 
sensitivity analysis shows that an absorption coef- 
ficient of about 0.75m-1 and a diffusion coefficient 
of 15 to 20 times molecular diffusion are ap- 
propriate choices for the seven TVA reservoirs 
studied. The determination of whether or not a 
reservoir or lake is suitable for the application of a 
deep reservoir model depends on the Densimetric 
Froude number. However, the representativeness 
of the results is not soley dependent upon the Den- 
simetric Froude number. By the use of a fitted 
curve to the measured temperatures, it was possi- 
ble to determine the maximum standard error of 
estimate for the predicted outlet level tempera- 
ture, 1.6C. Temperatures on individual days may 
exceed these values and they surely are exceeded 
at other depths in the reservoir. These limits are 
suggested as the limit of accuracy of these types of 
models. (EPA) 

W76-02270 


IMPROVING THE STATISTICAL RELIABILI- 
TY OF STREAM HEAT ASSIMILATION PRE- 
DICTION, 

R. W. McLay, M. S. Hundal, and K. P. Lamborn. 
Available from the National Technical Informa- 
tion Service, Springfield, Va 22161. Environmen- 
tal Protection Agency, Report EPA-660/3-75-037, 
June 1975. 157 p, 5 fig, 3 tab, 8 ref, 4 append. EPA 
1BA032. 68-03-0439. 


Descriptors: *Forecasting, Reliability, *Water 
temperature, Estimating, *Statistical methods, 
Thermal pollution, Probability, Model studies, 
Weather data. 

Identifiers: *Heat assimilation prediction, Stream 
temperature prediction, Sensitivity analysis. 


An evaluation is presented of existing, one-dimen- 
sional stream temperature prediction techniques 
for accuracy and precision. A sensitivity analysis 
of a general model is used in conjunction with 
statistical methods to determine solution errors. 
Data taken in 1973 at the Vernon, Vermont nuclear 
plant are used as a data base. These data are used 
with Burlington, Vermont airport weather station 
data to (1) gain insight into the orders-of-mag- 
nitude of the various errors and (2) carry out a 
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detailed data analysis to establish probabilities of 
meeting given error requirements. (EPA) 
W76-02271 


FOREST MANAGEMENT IMPACTS ON COLD 
WATER FISHERIES, 

Forest Service. (USDA) Coweeta Hydrologic Lab. 
Franklin, N.C. 

For primary bibliographic entry see Field 4C. 
W76-02274 


A PHOTOGRAPHIC TECHNIQUE FOR MONI- 
TORING EROSION ON STRIP MINED LANDS, 
Forest Service (USDA), Berea, Ky. Northeastern 
Forest Experiment Station. 

For primary bibliographic entry see Field 5A. 
W76-02278 


EFFECTS OF LODGEPOLE PINE LOGGING 
AND RESIDUE DISPOSAL ON SUBSURFACE 
WATER CHEMISTRY, 

Utah State Univ., Logan. Dept. of Forestry and 
Outdoor Recreation. 

G. E. Hart, and N. V. DeByle. 

In: Watershed Management Symposium 
Proceedings, American Society Civil Engineers Ir- 
rigation and Drainage Division, August 11-13, 
1975, Logan, Utah, p 98-109. 2 tab, 13 ref. 


Descriptors: *Water chemistry, *Nutrients, 
*Phenols, *Wood wastes, *Lodgepole pine trees, 
*Clear-cutting, Chemical properties, Nitrates, 
Phosphorus, Magnesium, Calcium, Potasium, 
Sodium, Organic compounds, Water pollution, 
Wyoming, Leaching, Soil water, Burning. 


Clearcutting and four different methods of logging 
residue disposal did not substantially increase con- 
centrations of sodium, potassium, calcium, mag- 
nesium, nitrate nitrogen and phosphorus in soil 
waters under lodgepole pine stands in 
northwestern Wyoming. Slight increases of some 
elements were observed following broadcast burn- 
ing due to conversion of the elements to a more 
soluble form. However, when residues were 
chipped and spread over the logged areas, total 
phenol levels increased roughly 60-fold to about 
650 ppb in the first post-treatment year. Lesser in- 
creases in phenols occurred where chips were 
removed perhaps due to incorporation of fine or- 
ganic material during the logging operation. 
(Forest Service-USDA) 

W76-02279 


ACID MINE REHABILITATION PROBLEMS 
AT HIGH ELEVATIONS, 

Forest Service (USDA), Ogden, Utah. Intermoun- 
tain Forest and Range Experiment Station. 

R. S. Johnston, R. W. Brown, and J. Cravens. 

In: Watershed Management Symposium 
Proceedings, American Society Civil Engineers Ir- 
rigation and Drainage Division, August 11-13, 
1975, Logan, Utah. p 66-79, 2 tab, 19 ref. 


Descriptors: *Acid mine water, *Montana, 
*Alpine, *Water chemistry, *Soil-water-plant rela- 
tionships, Mine drainage, Mining, Heavy metals, 
Leaching, Soil water, Chemical properties, Plant 
ecology, Soil environment, Climate, Groundwater. 
Identifiers: Revegetation. 


The hydrology, revegetation, and rehabilitation of 
alpine and subalpine mine disturbances are being 
studied near Cooke City, Montana, in a coopera- 
tive project involving the Environmental Protec- 
tion Agency, USDA Forest Service, and the State 
of Montana. Project objectives include the study 
and demonstration of surface mine rehabilitation 
techniques to achieve acid drainage abatement, 
revegetation, and improved visual impacts in a 
high recreation use area. Hydrologic analyses of 
flow patterns and quality of surface, near surface, 
and ground water are being emphasized because 
rehabilitation may include hydrologic isolation of 
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the spoil materials. Potential surface treatments 
are being tested on lysimeters containing spoil 
material. Related research activities include stu- 
dies of plant species adaptability, revegetation 
techniques, plant-soil-water relations, microcli- 
matic measurement, and the photosynthetic effi- 
ciency of native alpine plants. Data collected dur- 
ing the 1974-75 field seasons will be evaluated and 
recommendations formulated for rehabilitating the 
sites. (Forest Service-USDA) 

W76-0228 


ENVIRONMENTAL SYSTEMS LABORATORY. 
For primary bibliographic entry see Field 5D. 
'6-02294 


PRODUCTION, DISTRIBUTION, USE AND EN- 
VIRONMENTAL IMPACT POTENTIAL OF 
SELECTED PESTICIDES, 

Midwest Research Inst., Kansas City, Mo. 

For primary bibliographic entry see Field 5C. 
W76-02316 


SUMMER DISTRIBUTION OF THE 
NEARSHORE FISH COMMUNITY NEAR A 
THERMAL GENERATING STATION AS 
DETERMINED BY ACOUSTIC CENSUS, 

Canada Centre for Inland Waters, Burlington 
(Ontario); and Fisheries and Marine Service, Ot- 
tawa (Ontario). Great Lakes Biolimnology Lab. 
J.R. Kelso, and C.K. Minns. 

Journal of the Fisheries Research Board of 
Canada, Vol 32, No 8, p 1409-1418, August 1975, 1 
fig, 3 tab, 7 ref. 


Descriptors: *Heated water, *Thermal water, 
*Fish behavior, *Fish populations, *Methodology, 
Analytical techniques, Seasonal, Summer, 
*Thermal pollution, *Lake Ontario, Canada. 
Identifiers: Acoustic census, Echo counting, Fish 
densities, Fish distribution. 


The relation between thermal plumes and fish 
abundance and distribution was studied using 
simultaneous digital echo counting and tempera- 
ture monitoring systems during summer thermal 
stratification of a lake. Fish relative abundance 
varied from 20.8-1 ,037 per 10,000 cubic meters and 
both extremes occurred at 7.5-12.5 meters depth. 
The fish community in July was pelagic and later 
became segregated into benthic and pelagic com- 
munities. Thermal plumes appeared to have little 
effect on pelagic community. (Klein) 

W76-02321 


FLUX OF 
EUPHAUSIIDS, 
International Lab. of Marine Radioactivity, Monte 
Carlo (Monaco). Oceanographic Museum. 

For primary bibliographic entry see Field 5C. 
W76-02327 


CADMIUM THROUGH 


CHLORIDE IN NATURAL WATERS OF NEW 
HAMPSHIRE, 

New Hampshire Univ., Durham. Inst. of Natural 
and Environmental Resources. 

F. R. Hall. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-248 060, 
$4.00 in paper copy, $2.25 in microfiche. New 
Hampshire Agricultural Experiment Station, Dur- 
ham, Station Bulletin 504, June 1975. 25 p, 9 fig, 3 
tab. OWRT A-027-NH(1). 14-31-0001 -3529. 


Descriptors: *Chlorides, Water quality, Water pol- 
lution sources, *New Hampshire, *Path of pollu- 
tants, *Indicators, Tracers, Salts, *Deicers, Cor- 
rosion, Groundwater, *Polllutant identification. 
Identifiers: *Road deicing salts. 


Chloride is a mobile, chemically inactive con- 
stituent in natural waters, and for this reason it is 
useful as a tracer or indicator of pollution. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Chloride is not harmful to humans except at fairly 
high concentration; however, associated elements 
may be harmful at fairly low concentrations. Nor- 
mal background values must be determined before 
the effects of human activity can be assessed. 
Likely natural sources include atmospheric 
precipitation, dry fallout, rock weathering, and 
saline water. The major sources arising from 
human activities can be grouped into the catego- 
ries of sewage and septic tank effluents, industrial 
effluents, and road deicing salt. Chloride balances 
for 1920 and 1970 and scatter diagrams for selected 
water supplied for 1918-1970 indicate that in New 
Hampshire chloride increased. This does not seem 
serious on a statewide basis, but definite problems 
arise at more local levels due both to direct and in- 
direct effects. Automobile body corrosion, vegeta- 
tional kills, and damage to concrete have long been 
known to arise from use of road deicing salt, but 
there are many other possible difficulties as well. 
Small ground water reservoirs may not be greatly 
harmed in the long run by road deicing salt, 
whereas larger aquifers may undergo long term 
degradation. Problems are likely to arise in receiv- 
ing waters such as stream, wetlands, and ponds 
whether or not ground water quality is seriously 
impaired. Heavy metals accompnaying chloride or 
arising from corrosion of home water systems may 
pose health problems in addition to the better 
known problems presented by sodium. 

W76-02361 


SOURCES AND SEDIMENT YIELD OF 
HAWAIIAN WATERSHED AND COASTAL 
SEDIMENTS, 
Hawaii Univ., 
Geophysics. 
For primary bibliographic entry see Field 2J. 
W76-02369 


Honolulu. Dept. of Geology and 


EVALUATING A MATHEMATICAL MODEL 
FOR PREDICTING LAKE EUTROPHICATION, 
Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

For primary bibliographic entry see Field 5C. 
W76-02370 


SANITARY CHARACTERIZATION OF THE 
SARATOV RESERVOIR IN THE REGION OF 
AN OIL REFINERY, (IN RUSSIAN), 
Kuybyshevskii Inshonere-Stroitelayi 
(USSR). 

E. D. Starodubtsev. 

Gig Sanit, 7, p 113-114, 1974. 


Institut 


Descriptors: *Oil wastes, Industrial wastes, Oil 
pollution, Water pollution sources, *Biological 
treatment, Waste water treatment, Water quality, 
*Sewage treatment, Rivers, Reservoirs. 
Identifiers: Saratov reservoir, *USSR(Volga 
River). 


The wastewaters of the oil refinery consist of 20% 
domestic raw sewage and 80% industrial sewage. 
The total amount of wastes is 1500-1700 m3/h, 
discharged directly into the Saratov reservoir on 
the Volga River (USSR). The hydraulic regime of 
the flow and water quality were investigated in the 
wastewater discharge area, without biological 
treatment (1970), and after construction and 
operation of biological treatment plants (1971- 
1972). The overall pollution of the reservoir has 
decreased significantly.--Copyright 1975, Biologi- 
cal Abstracts, Inc. 

W76-02380 


TOXICITY 
WASTES, 
Central Public Health Engineering Research Inst., 
Nagpur (India). 

For primary bibliographic entry see Field SC. 
W76-02386 


STUDIES OF PHOTO-FILM 
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Sources Of Pollution—Group 5B 


APPLICATION OF REMOTE SENSING FOR 
PREDICTION AND DETECTION OF THERMAL 
POLLUTION, 

Miami Univ., Coral Gables, Fla. Inst. of Clean 
Energy Research. 

For primary bibliographic entry see Field 5A. 
W76-02393 


ICHTHYOFAUNA OF CERTAIN RIVERS IN 
SOUTHERN POLAND, 

Wyzsza Szkola Rolnicza, Krakow (Poland). In- 
stytut Zoologiczny Stosowanes. 

K. Bieniarz, and P. Epler. 

Acta Hydrobiol. Vol 14, No 4, p 419-444, 1972, 
Illus. 


Descriptors: *Rivers, *Fish, *Europe, Water pol- 
lution sources, Pollution, *Freshwater fish, Sal- 
monids, Oxidation. 

Identifiers: Chub, Electric aggregate, *Poland, 
Ropa River. 


The ichthyofauna of certain rivers in Southern Po- 
land was investigated by means of an electric ag- 
gregate. Chub dominated in most rivers. It was 
only on a sector of the River Ropa that salmoids 
were caught in an appreciable amount. In all the 
polluted rivers under investigation, an increase in 
fish was observed below hydraulic structures aug- 
menting water oxidation.--Copyright 1974, Biolog- 
ical Abstracts, Inc. 

W76-02405 


HYGIENIC STANDARDIZATION OF DD AND 
DDB COMPOUNDS IN WATER BODIES, (IN 
RUSSIAN), 

Novosibirsk Sanitary Research Inst. (USSR). 

B. Y. Ekshtat, N. G. Kurysheva, V. N. Fedyanina, 
S. P. Tarannikova, and S. F. Yanygina. 

Gig Sanit. 9 p 11-14, 1974, Illus. 


Descriptors: *Fumigants, ‘Soil _ sterilants, 
*Pesticides, *Organoleptic properties, Organic 
wastes, Self-purification, Organic compounds, 


Water quality standards. 
Identifiers: *DD, *DDB. 


The soil fumigants DD (propane + propylene 
dichloride) and DDB (isobutane + isobutylene + 
small amount of metallylchloride) affect the or- 
ganoleptic properties of water, the self-purifica- 
tion processes of surface waters from organic con- 
tamination and the phsiology of warm-blooded 
animals. The maximum permissible concentration 
of these compounds in water bodies is 0.4 mg/1 ac- 
cording to the sanitary-toxicological index of nox- 
iousness.--Copyright 1975, Biological Abstracts, 


Inc. 
W76-02406 


THE ROLE OF TIDAL MIXING IN RUPERT 


AND HOLBERG INLETS, VANCOUVER 
ISLAND, 

British Columbia Univ., Vancouver. Inst. of 
Oceanography. 


For primary bibliographic entry see Field 2L. 
W76-02413 


VERTICAL PATTERNS OF EDDY DIFFUSION 
DURING STRATIFICATION IN CASTLE LAKE, 
CALIFORNIA, 

California Univ., Davis. Div. of Environmental 
Studies; and California Univ., Davis. Inst. of 
Ecology. 

For primary bibliographic entry see Field 2H. 
W76-02414 


HYGIENIC PROBLEMS OF THE DESIGN, 
CONSTRUCTION AND OPERATION OF 
GROUP WATER SUPPLY SYSTEMS, (IN RUS- 
SIAN), 

Nauchno-Issledovatelskii Institut Selskoi Gigieny, 
Saratov (USSR). 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


A. M. Akimov, V. B. Aksenova, V. P. Rassolova, 
G. I. Rozhnov, and E. A. Dik. 
Gig Sanit. 7 p 98-100, 1974. 


Descriptors: *Water supply, *Water pollution 
sources, Design, Construction, Rivers, *Organic 
wastes, Water quality, Operation. 

Identifiers: Ishim River, Kazakh-SSR. *USSR. 


Water quality was studied in 1967-1972 in 2 major 
water-supply lines of the northern Kazakh SSR, 
USSR, the Ishim and Bulaevo, and in their source, 
the Ishim River. The Ishim River is subjected to 
constant and increasing pollution, primarily of an 
organic character. A main cause of this is the 
absence of organized zones for sanitary protection 
of water intakes of the group water-supply lines, 
due to shortcomings in their design and construc- 
tion. The design, construction and operation of the 
group water supply systems should be completely 
changed.--Copyright 1975, Biological Abstracts, 
Inc 


W76-02477 


EVALUATION OF GROUND-WATER 
DEGRADATION RESULTING FROM WASTE 
DISPOSAL TO ALLUVIUM NEAR BARSTOW, 
CALIFORNIA, 

Geological Survey, Garden Grove, Calif. 

J. L. Hughes. 

Available from Supt. of Documents, GPO Wash., 
D.C. 20402, Price $1.20. Professional Paper 878, 
1975, 33 p, 13 fig, 8 tab, 29 ref. 


Descriptors: *Water pollution, Groundwater, 
*Waste disposal, *Aquifers, *California, Water 
quality, Data collections, Chemical analysis, 
Chemical properties, Biological properties, Indus- 
trial wastes, Municipal wastes, Sewage, Ground- 
— movement, Seepage, Water pollution ef- 
ects. 

Identifiers: *Groundwater degradation, *Barstow 
area(Calif). 


Part of the alluvial aquifer along the Mojave River 
near Barstow, Calif., has been subjected to pollu- 
tion from percolation of industrial wastes and mu- 
nicipal sewage for nearly 60 years. Effluent 
discharges have contained high concentrations of 
detergents, nitrogen, chromium, oil and grease, 
phosphates, phenols, and other organic and inor- 
ganic chemical substances. The poor quality 
groundwater resulting from the discharge of these 
wastes has forced abandonment of several 
domestic wells because of taste, odor, and foam- 
ing and is endangering a well field serving the U.S. 
Marine Corps Supply Center at Nebo. The nature 
and occurrence of the degraded groundwater, 
which is moving in very permeable river-channel 
deposits at an estimated rate of 1.0-1.5 ft (30-45 
cm) per day, is described and outlined both areally 
and vertically. The concentration of dissolved 
solids, detergents, dissolved organic carbon, total 
nitrogen, and chloride were studied in three 
dimensions. (Woodard-USGS) 

W76-02480 


A NUMERICAL MODEL OF MATERIAL 
TRANSPORT IN SALT-WEDGE ESTUARIES, 
PART 1. DESCRIPTION OF THE MODEL, 
Geological Survey, Menlo, Park, Calif. 

For primary bibliographic entry see Field 2L. 
W76-02481 


A NUMERICAL MODEL OF MATERIAL 
TRANSPORT IN SALT-WEDGE ESTUARIES, 
PART II. MODEL COMPUTATION OF SALINI- 
TY AND SALT-WEDGE DISSOLVED OXYGEN 
IN THE DUWAMISH RIVER ESTUARY, KING 
COUNTY, WASHINGTON, 

Geological Survey, Tacoma, Wash. 

For primary bibliographic entry see Field 2L. 
W76-02482 


GROUND-WATER RESOURCES OF 
LACKAWANNA COUNTY, PENNSYLVANIA, 
Susquehanna River Basin Commission, Har- 
risburg, Pa.; and Pennsylvania State Geological 
Survey, Harrisburg. 

For primary bibliographic entry see Field 4B. 
W76-02483 


EVALUATION OF MONITORING OF 
RADIOACTIVE SOLID-WASTE BURIAL SITES 
AT LOS ALAMOS, NEW MEXICO, 

Geological Survey, Albuquerque, N. Mex. 

T. E. Kelly. 

Open-file report 75-406, August 1975. 82 p, 11 fig, 
1 tab, 19 ref. 


Descriptors: *Nuclear wastes, *Radioactive waste 
disposal, *Solid wastes, *Reviews, *New Mexico, 
*Monitoring, Evaluation, Waste dumps. 
Identifiers: *Los Alamos(N Mex), *Radioactive 
solid-waste burial. 


Burial of solid radioactive waste began at Los 
Alamos, N. Mex. in 1943. Most of this waste con- 
tained a low level of radioactivity; consequently, 
only limited monitoring of the hydrogeologic en- 
vironment has been done in the past. This study 
was based on a file-and-literature search in order 
to determine the effectiveness of these monitoring 
activities. The primary purposes of this investiga- 
tion were to determine adequancy of current solid- 
waste monitoring systems at Los Alamos Scien- 
tific Laboratory, and to determine improvements 
to the monitoring program to assure that radioac- 
tivity migration from burial areas could be de- 
tected. Specific information concerning the total 
number of curies of waste are tabulated for three 
sites. (Woodard-USGS) 

W76-02488 


SOLID-WASTE DISPOSAL SITES IN RELA- 
TION TC WATER RESOURCES IN THE SEAT- 
TLE-TACOMA URBAN COMPLEX AND 
VICINITY, WASHINGTON, Vv 
Geological Survey, Tacoma, Wash. 
For primary bibliographic entry see Field 7C. 
W76-02489 


GROUND-WATER HYDROLOGY AND GEOLO- 
GY NEAR THE JULY 1974 PHENOL SPILL AT 
LAKE BEULAH, WALWORTH COUNTY, 
WISCONSIN, 

Wisconsin Geological Survey, Madison. 

R. G. Borman. 

Wisconsin Geological and Natural History Sur- 
vey, Madison, Special Report Number 4, June 
1975. 13 p, 4 fig, 1 tab. 


Descriptors: *Water pollution sources, *Soil con- 
tamination, *Phenols, *Path of pollutants, 
*Groundwater, *Wisconsin. Data collections, 
Tracking techniques, Geology, Hydrogeology, 
Sampling, Water wells, Chemical analysis, 
Groundwater movement. 
identifiers: *Phenol spill, 
ty(Wis). 


*Walworth Coun- 


Lake Beulah, a village in Walworth County, 
Wisconsin, was the site of a 9,000-gallon (34,000- 
litre) phenol spill in July 1974. This report provides 
basic data and information on the groundwater 
hydrology and geology in the vicinity of the spill. 
The phenol reached the water table, and ground- 
water containing phenol is moving southeast 
through the sand-and-gravel and the Niagara 
aquifers and should discharge to streams and 
ditches tributary to Honey Creek. The underlying 
sandstone aquifer (Cambrian and Ordovician 
strata) should be unaffected by phenol from the 
spill because it is overlain by the Maquoketa 
Shale, which forms a barrier to vertical ground- 
water movement. (Woodard-USGS) 

W76-02497 
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5C. Effects Of Pollution 


DECOMPOSITION AND DISAPPEARANCE OF 
ORGANIC DEBRIS IN THREE REPLICATE 
STREAMS WITH DIFFERENT NITRATE 
INPUT, 

Oregon State Univ., Corvallis. Dept. of Fisheries 
and Wildlife. 

For primary bibliographic entry see Field 5B. 
W76-02001 


THERMAL ECOLOGY. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as CONF- 
730505, $16.25 in paper copy, $2.25 in microfiche. 
Proceedings of a symposium held at Augusta, 
Georgia, May 3-5, 1973, CONF-730505, Atomic 
Energy Commission, 1974. 670 p. 


Descriptors: *Thermal pollution, Water pollution 
effects, *Heated water, *Thermal water, Tem- 
perature, *Southeast US, *Ecology, 
*Environmental effects, Model studies, Aquatic 
habitats, Toxicity, Lethal limit, Productivity, 
Cooling water, Nuclear powerplants. 

Identifiers: *Thermal ecology. 


A primary reason for holding the Thermal Ecology 
Symposium in Augusta was the nearby presence 
of the Savannah River Plant, the U.S. Atomic 
Energy Commission plutonium production facili- 
ty. The SRP has the most unique complex of ther- 
mal habitats found in North America. Reactor 
cooling water is released at very high temperatures 
into a variety of aquatic habitats including reser- 
voirs, natural streams, and large swamps, each 
composed of complexes of less extensive habitats 
which provide opportunity for a diversity of 
ecological studies. The result is a thermal spec- 
trum ranging from lethal for most organisms to 
normal for the area superimposed on a variety of 
moving- and still-water environments. The product 
of these multiple thermal and habitat situations is 
an outdoor laboratory for thermal ecology which is 
unparalleled in this country. Papers were 
categorized under the following subject areas: 
Physiochemical Phenomena, Physiological Ecolo- 
gy, Thermal Tolerance and Adaptation, Popula- 
tion Ecology, Behavioral Ecology, Community 
Ecology, Productivity, Diversity, and Models. 
(See W76-02005 thru W76-02025) 

W76-02004 


COMBINED EFFECTS OF MERCURY AND 
TEMPERATURE ON THE MORTALITY OF 
RAINBOW TROUT, 
Battelle-Pacific Northwest 
Wash. Ecosystems Dept. 

T. O. Thatcher. 

In: CONF-730505, Proceedings of a symposium 
held at Augusta, Georgia May 3-5, 1973. p 54-58, 2 
fig, 4 ref. 


Labs., Richland, 


Descriptors: *Temperature, *Mercury, 
*Resistance, *Rainbow trout, Juvenile fish, Bioas- 
say, *Chemical wastes, Water pollution effects, 
*Mortality, Thermal pollution. 

Identifiers: Chemical pollutants. 


Goals were to define and quantify the combined 
action of various water temperatures and potential 
chemical pollutants on fish. Mercury was selected 
as the pollutant and juvenile rainbow trout as the 
experimental animal. Fourteen continuous flow- 
through bioassays were conducted. A two to three- 
fold difference in resistance to the mercury was 
observed, depending on the temperature to which 
the fish was exposed. After all fish had been accli- 
mated to 10 C, those at 15 C were more resistant 
than those at 10 C or 20 C. (See also W76-02004) 
(Chilton-ERDA-HNL) 

W76-02005 
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INCIDENCE AND CAUSE OF GAS-BUBBLE 
DISEASE IN A HEATED EFFLUENT, 

North Carolina Wildlife Resources Commission, 
Raleigh. 

R. W. Miller. 

In: CONF-730505, Proceedings of a symposium 
held at Augusta, Georgia May 3-5, 1973. p 79-93, 3 
fig, 8 tab, 15 ref. Dingell-Johnson Project F-19. 


Descriptors: *Heated water, *Gases, *Nitrogen, 
*Supersaturation, *Fish, Diseases, Suckers, Sunf- 
ishes, Bass, *North Carolina, Water sampling, 
Thermal pollution, Water pollution effects, Water 
pollution sources. 

Identifiers: Symptoms, *Gas-bubble disease, Lake 
Norman(NC). 


Fish samples were collected monthly from the 
heated effluent of Marshall Steam Station on Lake 
Norman, North Carolina from November 1971 to 
May 1972. Of the twenty-one species of fish cap- 
tured, nine species exhibited external symptoms 
of gas-bubble disease such as popeye of one or 
both eyes and gas bubbles in the fins. The disease 
was most prevalent in redhorse suckers (28.6 per- 
cent), white bass (27.8 percent), white crappies 
(20.0 percent), and redbreast sunfish (13.0 per- 
cent). Monthly percent incidence for all fish cap- 
tured peaked at 4.7 percent in February. Water 
samples taken at the time of the fish sampling pro- 
gram showed that heating of the intake water 
caused the condenser releases to be supersatu- 
rated with dissolved gases, particularly nitrogen. 
The conclusion is that the dissolved gas supersatu- 
ration in ‘ie discharge canal and receiving cove 
caused the observed symptoms of gas-bubble dis- 
ease in the fish. (See also W76-02004) (Chilton- 
ERDA-HNL) 

W76-02006 


SYNERGISTIC EFFECTS OF TEMPERATURE 
AND OTHER ENVIRONMENTAL PARAME- 
TERS ON ORGANISMS, 

South Carolina Univ., Columbia. Belle W. Baruch 
Coastal Research Inst. 

F. J. Vernberg, and W. B. Vernberg. 

In: CONF-730505, Proceedings of a symposium 
held at Augusta, Georgia May 3-5, 1973. p 94-99, 3 
fig, 11 ref. 


Descriptors: *Temperature, *Salinity, *Oxygen, 
*Environmental effects, Animal physiology, 
Growth stages, Larval growth stage, Water pollu- 
tion effects, Thermal pollution. 

Identifiers: *Physiological responses, Man-made 
factors, Chemical pollutants, Fiddler crabs, Zoeal 
Stages. 


The effects of two- and three-factor variations in 
both normal and manmade environmental condi- 
tions on various physiological responses of fiddler 
crabs were studied. Species from tropical and tem- 
perate zones were studied under varying condi- 
tions of temperature, salinity and oxygen concen- 
tration. Resistance to thermal and salinity stresses 
varies among different zoeal stages. Mercuric 
chloride was added to test chambers to study addi- 
tional environmental stress from man-induced fac- 
tors. Under optimum thermal and salinity condi- 
tions, the addition of sublethal concentrations of 
mercuric chloride produced different metabolic 
responses in male fiddler crabs, female fiddler 
crabs, and larval fiddler crabs. (See also W76- 
02004) (Chilton-ERDA-HNL) 

W76-02007 


HATCHING SUCCESS OF BLUEBACK-HER- 
RING AND STRIPED-BASS EGGS WITH VARI- 
OUS TIME VS. TEMPERATURE HISTORIES, 
Johns Hopkins Univ., Baltimore, Md. Chesapeake 
Bay Inst. 

J. R. Schubel, and A. H. Auld. 

In: CONF-730505, Proceedings of a symposium 
held at Augusta, Georgia May 3-5, 1973. p 164-170, 
4 fig, 1 tab, 5 ref. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Descriptors: *Temperature, Time, *Hatching, 
*Herrings, Aquatic animals, *Bass, Larvae, Mor- 
tality, Fish eggs, Thermal pollution, Water pollu- 
tion effects, Fish stocking. 


A model plant was constructed to simulate the 
time versus temperature histories experienced by 
planktonic organisms at a power plant with a once- 
through cooling system. Blueback herring eggs in 
the 4- and 8-cell stages and in the late-embryo tail- 
free stage and striped-bass eggs in a late-gastrula 
stage were studied. The length of time for cooling 
back to average water temperature in the spawning 
grounds ranged from 30 minutes to nearly 6 hours. 
Absolute hatching success of experimental herring 
eggs was 10 to 14 percent less than in the control 
eggs. Absolute hatching success of experimental 
striped-bass eggs was 2 to 8 percent lower than 
those of control eggs. Microscopic examination of 
eggs and larvae from each experimental and con- 
trol subsample failed to produce any morphologi- 
cal or behavioral evidence, other than higher mor- 
talities, of abnormal development. (See also W76- 
02004) (Chilton-ERDA-HNL) 

W76-02008 


EFFECTS OF A THERMAL EFFLUENT ON 
THE AMERICAN OYSTER, 

Delaware Univ., Lewes. Coll of Marine Studies. 
J.C. Tinsman, and D. L. Maurer. 

In: CONF-730505, Proceedings of a symposium 
held at Augusta, Georgia May 3-5, 1973. p 223-236, 
7 fig, 33 ref. 


Descriptors: *Environmental effects, *Thermal 
water, *Oysters, *Mortality, *Weight, Tempera- 
ture, Metabolism, Reproduction, Growth rates, 
Resistance, Parasitism, Disease resistance, 
*Delaware, *Thermal pollution, Water pollution 
effects. 

Identifiers: Crassostrea virginica, Indian River 
Bay(Del). 


Oysters were placed in three locations in Indian 
River Bay, Del.: (1) at the intake canal of a fossil- 
fuel power plant, (2) 2.5 km downstream at the 
mouth of the effluent canal, and (3) 6 km 
downstream from the plant. Stations 1 and 3 
served as control stations and Station 2 as the test 
site. Oysters in the heated effluent increased in 
shell growth because of an extension of the grow- 
ing season. Meat weights and oyster condition 
were low during warm months. Favorable winter 
conditions in the effluent allowed weight and body 
conditions to improve and exceed the weight and 
body condition of oysters from the control sta- 
tions. Oysters held in the effluent showed an in- 
creased rate of meat growth throughout the study. 
The data provide a basis for further studies of 
thermal effects on disease, parasitism, excessive 
fouling and spawning of the oyster. (See also W76- 
02004) (Chilton-ERDA-HNL) 

W76-02009 


GROWTH AND DEVELOPMENTAL RESPON- 
SES OF LARVAL TOAD POPULATIONS TO 
HEATED EFFLUENT IN A SOUTH CAROLINA 
RESERVOIR, 

Savannah River Ecology Lab., Aiken, S.C. 

D. H. Nelson. 

In: CONF-730505, Proceedings of a symposium 
held at Augusta, Georgia May 3-5, 1973. p 264-276, 
2 fig, 4 tab, 24 ref. AEC AT-38-1(310). 


Descriptors: *Toads, *Larvae, *Growth rates, 
Embryonic growth stage, *Heated water, Mortali- 
ty, Thermal stress, *South Carolina, Seepage, 
Reservoirs, Nuclear powerplants, *Thermal pollu- 
tion, Water pollution effects. 

Identifiers: Bufo terrestris, Anurans, Savannah 
River Plant(SC). 


Toad larvae were laid in cooler parts of a reservoir 
receiving lethal levels of heated effluent from a 
nuclear production reactor. Larvae were removed 
at weekly intervals for a comparison of growth and 


Effects Of Poliution—Group 5C 


developmental rates in different thermal regimes 
under natural conditions. The cooling effect of 
shoreline seepage allowed successful breeding and 
development in restricted parts of the reservoir. 
High mortality of toad eggs and embryos occurred 
in heated sections of the reservoir. Larval growth 
and development is more rapid in warmer areas 
which are within the ranges of thermal tolerance 
but larval Bufo terrestris grow to a larger size at 
cooler temperatures. Constantly elevated tempera- 
tures prevent anurans from benefiting from the 
reduced thermal levels associated with nocturnal 
breeding. (See also W76-02004) (Chilton-ERDA- 
HNL) 

W76-02010 


PLANKTON ENTRAINMENT BY THE CON- 
DENSER SYSTEMS OF NUCLEAR POWER 
STATIONS ON LAKE ONTARIO, 

State Univ. of New York at Buffalo. Dept. of 
Biology. 

J. F. Storr. 

In: CONF-730505, Proceedings of a symposium 
held at Augusta, Georgia May 3-5, 1973. p 291-295, 
4 ref. 


Descriptors: *Entrainment, *Plankton, *Thermal 
stress, *Mortality, *Lake Ontario, Intakes, 
Discharge, Nuclear powerplants, Temperature, 
Condensers, Thermal pollution, Water pollution 
effects. 

Identifiers: *Motility, Mechanical stress, Robert 
Emmett Ginna Nuclear Power Plant, Nine Mile 
Point Nuclear Station. 


Entrainment studies to assess the effects of ther- 
mal and mechanical stress on plankton have been 
carried out at two nuclear power stations on Lake 
Ontario. Samples of plankton populations were 
obtained from the intake and discharge after 
passage through condenser tubes. Motility was 
used as the indicator of living organisms. Counts 
were made immediately after obtaining the sam- 
ples; at the equilibration of the temperatures; and 
after a 24 hour interval. Temperature difference at 
the two stations was approximately 7C and the 
mean mortality of the plankton at the two stations 
was 18.3 percent and 25.5 percent. Latent mortali- 
ty was not significant at either station after a 24 
hour interval. Experiments showed that tempera- 
tures below 35C show no correlation between tem- 
perature and mortality. At temperatures above 
35C, mortality increases rapidly with 100 percent 
mortality occurring at about 40.5C. These studies 
indicate that within the operational temperature 
ranges at these two stations, up to 20 percent of 
the mortality could be attributed to mechanical 
stress. (See also W76-02004) (Chilton-ERDA- 


HNL) 
W76-02011 
FISH BEHAVIOR AT A THERMAL 


DISCHARGE INTO LAKE MICHIGAN, 

Argonne National Lab., Ill. Radiological and En- 
vironmental Research Div. 

G. P. Romberg, S. A. Spigarelli, W. Prepejchal, 
and M. M. Thommes. 

In: CONF-730505, Proceedings of symposium 
held at Augusta, Georgia May 3-5, 1973. p 296-312, 
2 fig, 6 tab, 15 ref. 


Descriptors: *Thermal water, *Sport fish, *Fish 
behavior, Trout, Smelt, Behavior, Temperature, 
*Lake Michigan, Tagging, Creel census, Brook 
trout, Brown trout, Lake trout, Rainbow trout, 
Thermal pollution, Water pollution effects. 
Identifiers: *Point Beach Nuclear Power Plant, 
*Alewife, *Echo location, Osmerus mordax, 
Alosa pseudo harengas, Salvelinus fontinalis, 
Salmo gairdneri, Salmo trutta, Salvelinus 
namaycush. 


Frequent massive concentrations of fish were ob- 
served near the thermal discharge flumes at the 
Point Beach Nuclear Power Plant. Smelt and 
alewife represent the greatest numbers of fish, 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


with the smelt appearing in large schools during 
April and May and the alewife from May to July. 
Trout are the most abundant sports fish and are 

resent at the plant throughout most of the year 
but the greatest concentrations coincide with the 
spring and fall spawning seasons. Results of a 
tagging study indicate a continual influx of new 
fish. Trout species were caught primarily at 
discharge temperatures below 21 C and non-trout 
species at warmer temperatures. Although fish 
often seemed to be concentrated in the discharge 
flumes, fish locator data from two shut down stu- 
dies indicate that there was no increase in the con- 
centration of fish in the plume area during plant 
operation. (See also W76-02004) (Chilton-ERDA- 


HNL) 
W76-02012 


BEHAVIORAL THERMOREGULATION OF 
THE AMERICAN ALLIGATOR, 

State Univ. of New York Coll. at Buffalo. Dept. of 
Biology. 

J.R. Spotila. 

In: CONF-730505, Proceedings of a symposium 
held at Augusta, Georgia May 3-5, 1973. p 322-334, 
4 fig, 40 ref. AEC AT(38-1)-310. 


Descriptors: *Reptiles, *Temperature, 
*Regulation, *Microenvironment, Behavior, Ther- 
mal stress, Telemetry, Water loss, Thermometer, 
Heat flow, Water temperature, Wind velocity, Hu- 
midity, Animal behavior. 

Identifiers: *Alligators, *Thermoregulation, Cli- 
mate space, Heat energy exchange, Telether- 
mometer, Thermistor probes. 


Body temperatures of two alligators were 
recorded under seminatural conditions in St. 
Louis, Missouri, using thermistor thermometers 
and radiotelemetry. Accurate measurement of ex- 
ternal physical factors such as radiation, tempera- 
tures, wind speed and relative humidity were used 
to measure the paths of heat flow between the 
animal and its environment. The alligators em- 
ployed thermoregulation by making use of water 
as a heat sink. In this way they were able to regu- 
late their body temperature near the preferred 
level of 32 C to 35 C. One alligator which was 
tethered on land was unable to regulate its body 
temperature at a tolerable level even by remaining 
in the shade. One alligator remained partially sub- 
merged with its back exposed to the sun, thus 
operating between the blackbody and full-sun lines 
of its climate space. Also an alligator can regulate 
its head temperature at a level above that of body 
temperature by keeping its head exposed to the 
sun. (See also W76-02004) (Chilton-ERDA-HNL) 
W76-02013 


THERMAL EFFECTS ON THE MICROBIOLO- 
GY AND CHEMISTRY OF THE CONNECTICUT 
RIVER-A SUMMARY, 

Connecticut Univ., Noank. Marine Research Lab. 
J. S. Rankin, J. D. Buck, and J. W. Foerster. 

In: CONF-730505, Proceedings of a symposium 
held at Augusta, Georgia May 3-5, 1973. p 350-355, 
14 ref. Federal Water Quality Act. US Dept. of In- 
terior 14-12-77. 


Descriptors: *Thermal water, *Environmental ef- 
fects, *Physiochemical properties, 
*Microorganisms, Connecticut, *Connecticut 
River, Temperature, Hydrogen ion concentration, 
Salinity, Dissolved oxygen, Nitrogen compounds, 
Phosphates, Chemical analysis, Seasonal, Enteric 
bacteria, Anaerobic bacteria, Thermophilic bac- 
teria, Thermal pollution, Water pollution effects. 
Identifiers: *Haddam Neck Plant, Mesophiles, 
Psychrophiles, Proteolytic bacteria, Lipolytic bac- 
teria, Amylolytic bacteria. 


The effects of thermal effluent from a nuclear 
powered electricity generating station on the 
physical, chemical and microbiological features of 
a section of the Connecticut River were studied 
for 27 months before and 21 months after the start 


of operations. Physical and chemical determina- 
tions included temperature, pH, salinity, dissolved 
oxygen, nitrate-nitrogen, ammonia-nitrogen, total 
nitrogen, and ortho- and total-phosphate. Quan- 
titative and qualitative determinations of 
phytoplankton and bacteria were made. No signifi- 
cant differences appeared in the physical and 
chemical determinations from the prethermal and 
the thermal periods. The only alterations that 
could be attributed to the thermal addition were 
qualitative shifts in population of heterotrophic 
mesophilic bacteria and phytoplankton and an in- 
crease in the standing crop of certain microalgae in 
the immediate mixing zone of effluent and the 
river itself. (See also W76-02004) (Chilton-ERDA- 


HNL) 
W76-02014 


RESPONSE OF PERCH AND THEIR FORAGE 
TO THERMAL DISCHARGES IN LAKE ON- 
TARIO, 

State Univ. of New York at Buffalo. Dept. of 
Biology. 

J. F. Storr, and G. Schlenker. 

In: CONF-730505, Proceedings of a symposium 
held at Augusta, Georgia May 3-5, 1973. p 363-370, 
6 ref. 


Descriptors: *Water temperature, *Discharge, 
Thermal water, *Yellow perch, *White perch, 
*Lake Ontario, Tagging, Gill nets, Food 
abundance, Waves(Water), Thermal pollution, 
Water pollution effects. 

Identifiers: Roccus americanus, Perca flavescens, 
Robert Emmett Ginna Nuclear Power Plant, Nine 
Mile Point Nuclear Station, Gammerids. 


Distributional patterns of fish fauna around 
discharges of two nuclear power stations on Lake 
Ontario employing once through cooling are 
discussed. Tendencies of white perch (Roccus 
americanus) and yellow perch (Perca flavescens) 
to be attracted to or discouraged from inhabitating 
areas adjacent to the outflows under varying 
operational seasonal conditions are indicated. At- 
traction to the discharges can be attributed to pro- 
tection from prevailing wave activity; increase in 
food supplies (specifically, increase in gam- 
marids); residence of forage fish in the area; and 
temperature preferendums for prey species. When 
temperatures in the open lake and the outflow in- 
crease, the yellow perch avoids the warmer water 
of the discharge. Although evidence indicates that 
thermal outflows are attractive at certain times, a 
fish tagging program showed that normal fall 
migration away from the lakeshore to distant 
Spawning areas does occur. (See also W76-02004) 
(Chilton-ERDA-HNL) 

W76-02015 


GROWTH OF SALT MARSH MICROCOSMS 
SUBJECTED TO THERMAL STRESS, 

City Univ. of New York. Dept. of Biology. 

N. M. Saks, J. J. Lee, W. A. Muller, and S. H. 
Tietjen. 

In: CONF-730505, Proceedings of a symposium 
held at Augusta, Georgia May 3-5, 1973. p 391-398, 
2 fig, 2 tab, 22 ref. 


Descriptors: *Temperature, *Laboratory tests, 
*Algae, *Salt marshes, *Growth rates, Microor- 
ganisms, *New York, Benthic fauna, Nematodes, 
Resistance, Thermal stress, Thermal pollution, 
Water pollution effects. 

Identifiers: Euplotes vannus, Allogromia laticol- 
laris, Chromadorina germanica. 


Laboratory studies were conducted to determine 
the thermal tolerance ranges of twelve species of 
algae which serve as food for meiofaunal species 
in New York salt marshes. The thermal tolerance 
ranges of the twelve species varied widely. As 
temperature increases from 10 C to 25 C, competi- 
tive effects become apparent and blooms of par- 


ticular species are conspicuous. The time for’ 


growth inhibition of the species studied at acute 


temperature stress of 40 C varied from fifteen 

minutes to one hundred ninety five minutes. Op- 

timum growth temperatures for the twelve species 
ed from 25 C to 29 C. (See also W76-02004) 

(Chilton-ERDA-HNL) 

W76-02016 


BIOLOGICAL MONITORING IN WHEELER 
RESERVOIR BEFORE OPERATION OF 
BROWNS FERRY NUCLEAR PLANT, 
Tennessee Valley Authority, Muscle Shoals, Ala. 
Div. of Environmental Planning. 

M. P. Taylor. 

In: CONF-730505, Proceedings of a symposium 
held at Augusta, Georgia May 3-5, 1973. p 399-413, 
9 fig, 2 tab, 5 ref. 


Descriptors: *Tennessee River, *Water quality, 
*Baseline studies, *Bioindicators, *Benthic fauna, 
*Zooplankton, *Phytoplankton, Monitoring, Data 
collections, Seasonal, Clams, Midges, Mayflies 
Identifiers: Brown’s Ferry Nuclear Plant, Cor- 
bicula  manilensis, Chironomidae, Hexagenia 
bilineata. 


A four year study provides a data base for charac- 
terizing selected biota along a thirty mile reach of 
the Tennessee River extending above and below 
the Brown’s Ferry Nuclear Plant. The principal 
application of the data is to be as a comparison of 
biological conditions before and after the plant 
begins operation. Benthos and plantkon samples 
were collected randomly on a quarterly sampling 
basis from twenty four points in eight transects. 
Each species was analyzed separately because of 
its variability in different seasons and years, dis- 
tribution, and longevity. In the benthic fauna, Cor- 
bicula showed no extreme effects from seasonal 
changes and therefore serves as a good indicator 
of long-term trends in water quality. Hexagenia 
and Chironomidae did show seasonal effects. Both 
phytoplankton and zooplankton exhibit noticeable 
seasonal variations. (See also W76-02004) 
(Chilton-ERDA-HNL) 

W76-02017 


EFFECTS OF THERMAL EFFLUENTS ON FISH 


AND INVERTEBRATES, 
Aquinas Coll., Grand Rapids, Mich. Dept. of 
Biology. 


R. S. Benda, and M. A. Proffitt. 

In: CONF-370505, Proceedings of a symposium 
held at Augusta, Georgia May 3-5, 1973. p 438-447, 
6 tab, 9 ref. 


Descriptors: *Thermal water, *Fish, 
*Invertebrates, *Environmental effects, Tempera- 
ture, Turbidity, Oxygen, ‘*Sunfishes, Bass, 


*Diptera, Rivers, *Indiana, Caddisflies, Mayflies, 
Thermal pollution, Water pollution effects. 
Identifiers: *Plume configuration, Shocking, Lon- 
gear sunfish, Bluegill, White crappie, Spotted 
bass, White River(Ind), Lepomis meglotis, 
Micropterus punctulatus, Lepomis macrochirus, 
Pomoxis anularis, Glyptotendipes lobiferus. 


A 2 year study on the effects in the White River at 
Petersburg, Ind. of a thermal effluent from an In- 
dianapolis Power and Light Company plant is 
described. With two units operating, the plant’s 
normal output is about 640MW. The temperature 
increment between the intake and the discharge is 
20F and the cooling water flow rate is about 675 
cu. ft. per sec. Studies revealed that heated water 
does not affect growth in length of longear sunf- 
ish, spotted bass, bluegill, and white crappie. The 
centrarchids in the heated sections were fewer in 
number per hectare and had a higher average con- 
dition factor than those in the unheated section. 
Fish were attracted to the heated discharge in cold 
months but were repelled during hot months as 
temperature tolerance levels were reached for 
each species. Thermal effluent traveling across the 
river did not create a barrier to migrating fish. 
Heated water depressed the populations of cad- 
disfly larvae, mayfly nymphs, and other inver- 
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tebrates in the discharge area when temperatures 
ranged from 88F to 103F but they recovered less 
than 1800 ft. below the discharge. Chironomids 
were the most frequently collected invertebrates 
in the heated section; they were not numerous in 
the unheated section. (See also ) 
(Chilton-ERDA-HNL) 

W76-02018 


ECOLOGICAL BASE-LINE STUDY OF THE 
FISH OF THE ANCLOTE ANCHORAGE, 
University of South Florida, St. Petersburg, Fla. 

J. K. Rolfes, A. Feinstein, R. A. Dietz, D. M. 
Milliken, and R. C. Baird. 

In: CONF-730505, Proceedings of a symposium 
held at Augusta, Georgia May 3-5, 1973. p 448-461, 
6 fig, 2 tab, 15 ref. 


Descriptors: *Fish, *Baseline studies, *Fish popu- 
lations, Data collections, Dicernal, Seasonal, 
*Florida, Habitats, Sampling. 
Identifiers: *Patterns, *Species diversity, 
*Species density, Anclote River(Fla). 

The Anclote Fish Project is part of a study to 
gather base line data in the area of a fossil fuel 
power plant under construction on the west coast 
of Florida. Four permanent stations were sampled 
monthly using a multigear sampling strategy. Data 
indicate that patterns of seasonal, diurnal and 
habitat variation in density, diversity, and com- 
position are important ecological characteristics of 
marine inshore fishes. (See also W76-02004) 
(Chilton-ERDA-HNL) 

W76-02019 


RESPIRATION AND NET PRODUCTIVITY OF 
THE PLANKTON COMMUNITY IN A REAC- 
TOR COOLING RESERVOIR, 

Du Pont de Nemours (E. I.) and Co., Aiken, S.C. 
Savannah River Lab. 

L. J. Tilly. 

In: CONF-730505, Proceedings of a symposium 
held at Augusta, Georgia May 3-5, 1973. p 462-474, 
2 tab, 4 fig, 18 ref. AEC AT(07-2)-1. 


Descriptors: *Thermal water, *Respiration, 
*Productivity, *Plankton, Environmental effects, 
Seston, Reservoirs, Depth, Surface waters, 
*South Carolina, Biological communities, Thermal 
pollution, Water pollution effects, Cooling water. 
Identifiers: *Net productivity, Savannah 
River(SC). 


The influence of heat on the respiration and net 
productivity of a plankton community near the 
thermal discharge of the Savannah River Plant, 
Aiken, S.C. is studied. Results of net productivity 
studies show a tendency for the warm station to be 
more productive than the cool station and that this 
tendency increases from winter to summer. Max- 
imum productivity also occurs at a shallower 
depth at the warm station. Respiration per unit 
weight of the seston was unexpectedly found to be 
greater at the cool station year around. Although 
depth profiles indicated increases in near-surface 
rates, primary productivity per unit area was less 
influenced. by the thermal effluent than was 
respiration because of an offsetting decrease in 
carbon fixation with depth at the warm station. 
(See also W76-02004) (Chilton-ERDA-HNL) 
W76-02020 


TOTAL METABOLISM OF THERMALLY AF- 
FECTED COASTAL SYSTEMS ON THE WEST 
COAST OF FLORIDA, 

Florida Univ., Gainesville. Dept. of Environmen- 
tal Engineering Sciences. 

W. H. B. Smith, H. McKellar, D. L. Young, and 

M. E. Lehman. 

In: CONF-730505, Proceedings of a Symposium 
held at Augusta, Georgia May 3-5, 1973, p 475-489, 
4 tab, 4 fig, 13 ref. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Descriptors: *Thermal water, *Metabolism, 
*Respiration, *Photosynthesis, *Estuarine en- 
vironment, Oxygen demand, Canals, Bays, 


*Florida, Ecosystems, Thermal pollution, Water 
pollution effects. 
Identifiers: *Crystal River(Fla). 


The diurnal oxygen curve method was used to 
measure totai community metabolism at Crystal 
River Power Plant on Florida’s west coast. Mean 
summer values of both net daytime photosynthesis 
and night respiration in the bay systems were 
about 4 to 5 grams oxygen per square meter per 
day. Winter values were generally one-half to one- 
third the summer values. No significant difference 
between affected and control areas was demon- 
strated. The phot piration ratios 
were near | in the summer and dropped below 1 in 
the winter. Studies on total metabolism measure- 
ments in the intake and discharge canals of the 
power plant indicated that photosynthesis-respira- 
tion ratios ranged from 0.02 to 0.50. During Oc- 
tober, the net daytime production in the discharge 
canal was 80 percent lower than in the intake 
canale while nightime respiration was five times 
higher. During February total metabolism in both 
canals was 50 percent lower. The 124 acres canals 
produced 70 to 75 percent less oxygen than the 
same area of bay ecosystem and respired about 1.5 
times more oxygen than the same area of bay. (See 
also W76-02004) (Chilton-ERDA-HNL) 
W76-02021 





INFLUENCE OF TEMPERATURE ON THE 
PHOTOSYNTHETIC EFFICIENCY IN NATU- 
RAL POPULATIONS OF MARINE 
PHYTOPLANKTON, 

Massachusetts Univ., Glouchester. Marine Sta- 
tion. 

C. S. Yentsch, C. M. Yentsch, L. R. Strube, and I. 
Morris. 

In: CONF-730505, Proceedings of a Symposium 
held at Augusta, Georgia May 3-5, 1973, p 508-517, 
6 fig, 11 ref. AEC AT(i1-1)3024, NSF GA 29501. 


Descriptors: *Temperature, *Photosynthesis, 
*Phytoplankton, *Aquatic populations, Seasonal, 
Measurements, Growth rates, Curves, Marine 
plants. 

Identifiers: *Acclimatize, Photosyntheti 
cy, *Gulf of Maine. 


efficien- 





The photosynthesis versus temperature relation- 
ships of natural populations of the Gulf of Maine 
were examined. The seasonal temperature cycle 
ranges from approximately -1.5C to 18C. Seasonal 
phytoplankton growth is characterized by low 
populations in winter, a spring bloom, and smaller 
blooms during the summer. Phytoplankton 
photosynthesis was maximum between 14 and 
17C. The water temperature at the time of sam- 
pling ranged from 2.3C to 17.3C. Data indicate that 
populations were not adapted to water tempera- 
tures. A curve describing the relationships 
between temperature and photosynthetic efficien- 
cy was derived from data points. (See also W76- 
02004) (Chilton-ERDA-HNL) 

W76-02022 


EFFECT OF THERMAL EFFLUENTS ON THE 
MARINE BIOLOGY OF SOUTHEASTERN 
FLORIDA, 

Miami Univ., Fla. Dept. of Microbiology. 

A. Thorhaug. 

In: CONF- +30505, Proceedings of a Symposium 
held at Augusta, Georgia May 3-5, 1973, p 518-531. 
7 fig, 16 oe 


Descriptors: *Heated water, *Marine algae, 
*Marine plants, *Estuaries, On-site investigations, 
Laboratory tests, Biological communities, 
Ecosystems, *Florida, Thermal pollution, Water 
pollution effects. 
Identifiers: *Turtle grass, *Macroalgae, Biscayne 
Bay(Fia), Card Sound(Fla), Thalassia testudinum, 
reen algae, Penicillus capitatus, Halimeda in- 


37 


Effects Of Pollution—Group 5C 


crassata, Rhipocephalus phoenix, Udotea flabel- 
lum, Avrainvilla, Red algae, Laurencia poitei. 


Results are presented of a three year field and 
laboratory investigation on the effects of heated 
effluents from fossil-fuel and nuclear power plants 
discharged into shallow estuaries of Biscayne Bay 
and Card Sound. At temperatures 3 to 4 C above 
ambient the Thalassia community declined by 
about 50 percent and macroalgae fell to about 30 
percent of the former population resulting in an 
overall loss of nutrients. In 1972, changes in the ef- 
fluent pumping system caused production increase 
of Thalassia of 40 percent in areas where the heat- 
ing was lowered but production farther out in the 
bay declined as the increased volume flow caused 
the effluent plume to extend further into midbay. 
Mean standing crops for algae show temperature 
dependence. Data indicate that maximum standing 
crop of the seven major species occurred at 30 to 
31 C. None of the important macroalgae survived 
above 34 C. (See also W76-02004) (Chilton-ERDA- 


HNL) 
W76-02023 


STUDIES OF FLORIDA GULF COAST SALT 
MARSHES RECEIVING THERMAL 
DISCHARGES, 

Florida Univ., Gainesville, Fla. Dept. of Environ- 
mental Engineering Sciences. 

D. L. Young. 

In: CONF-730505, Proceedings of a Symposium 
held at Augusta, Georgia May 3-5, 1973, p 532-550. 
5 fig, 4 tab, 26 ref. 


Descriptors: *Heated water, ‘*Salt marshes, 
*Metabolism, *Productivity, *Respiration, 
Ecosystem, Water temperature, Seasonal, Snails, 
Animal populations, *Florida, Thermal pollution, 
Water pollution effects. 

Identifiers: *Spartina alterniflora, Littorina ir- 
rorata, Uca, Fiddler crabs, Crystal River. 


A salt marsh receiving thermal effluents from an 
electricity-generating station and two marshes not 
receiving thermal additions were studied. Indexes 
of overall community structure and metabolism 
were chosen to evaluate the effect of thermal 
discharges. Monthly harvest samples of Spartina 
standing crop, in-situ infrared gas analysis mea- 
surements of metabolism, and litter-bag experi- 
ments were undertaken to investigate the effect of 
effluents on standing crop and net production, 
respiration and total metabolism and decomposi- 
tion. Water temperatures in the thermally affected 
marsh averaged 3-6C warmer than in the control 
marshes. The apparent net production calculated 
was 547 gms. per sq. meter(dry weight) in the ther- 
mal marsh and 282 gms. per sq. meter(dry weight) 
in the control marsh. Community metabolism mea- 
surements indicated community respiration in the 
thermally affected marsh to be twice that in the 
control marsh. Population comparisons of snails 
and fiddler crabs were made. Snails showed no dif- 
ference in numbers but crabs were less numerous 
in the thermally affected marsh. (See also W76- 
02004) (Chilton-ERDA-HNL) 

W76-02024 


POTENTIAL USE OF VEGETATION TO 
ENHANCE COOLING IN HOLDING PONDS, 
California State Univ., San Diego. Dept. of Biolo- 


gy. 

P. C. Miller. 

In: CONF-730505, Proceedings of a Symposium 
held at Augusta, Georgia May 3-5, 1973, p 610-627. 
5 fig, 2 tab, 28 ref. 


Descriptors: *Heat transfer, “Mangrove swamps, 
*Model studies, *Canopy, Vegetation, Cooling, 
Heated water, Resevoirs, Solar radiation, Sur- 
faces, *Florida, Water vapor, Thermal pollution, 
I a 

Identifiers: " *Leaf Area Index. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5C—Effects Of Pollution 


A simulation model was used to study the trans- 
port of heat and water vapor through mangrove 
canopies in cooling ponds in south Florida. Simu- 
lations with the model using realistic water flow 
rate and extreme environmental conditions in- 
dicated that if the vegetation were left intact the 
natural environment would be much less affected 
and the water would cocl to ambient before 
recycling through the power plant. Carbohydrate 
production in the canopies and transfer of heat and 
water vapor from the surface are dependent upon 
Leaf Area Index of the canopy. The mangroves 
are expected to experience increased, but not 
severely detrimental, water stress owing to the hot 
bg (See also W76-02004) (Chilton-ERDA- 


W76-02025 


TIDAL FLATS IN ESTUARINE WATER QUALI- 
TY ANALYSIS, 

Oregon State Univ., Corvallis. Dept. of Civil En- 
gineering. 

D. A. Bella. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161. Environmen- 
tal Protection Agency, Report EPA-660/3-75-025, 
June 1975. 184 p, 37 fig, 19 tab, 89 ref, append. 
EPA-660/3-75-025. 1BA025. Grant 16070 DGO. 


Descriptors: Estuaries, *Estuarine environmental, 
Ecosystems, Water quality, *Tidal hydraulics, 
*Sulfates, *Mixing, Path of Pollutants, Ecology, 
Water pollution effects, Simulation analysis, 
*Sulfides, Toxicity., *Benthas. 

Identifiers: Yaquina Estuary(Ore). 


The initial phases of the study involved mixing 
processes and tidal hydraulics; however, the study 
emphasis shifted to estuaries benthic systems as 
the importance of these systems became more ap- 
parent. A conceptual model of estuarine benthic 
systems was developed and a classification system 
of estuarine benthic deposits which is based on the 
availability of hydrogen acceptors and reactive 
iron was developed. Field studeis demonstrated 
that estuarine sediments and overlying wastes 
could contain significant concentrations of free 
sulfides which are toxic to a variety of organisms. 
Field studies of benthic oxygen uptake and benthic 
sulfide release were conducted. Water quality 
profiles within the deposits also were determined. 
A number of laboratory studies were conducted to 
determine the rate of sulfate reduction. Results 
from experiments using extracts from benthic 
deposits and algal mats demonstrated a close rela- 
tionship between the rate of sulfate reduction and 
the sulfate and soluble organic carbon concentra- 
tions. A general systems model of estuarine 
benthic systems was developed. A variety of ac- 
tivities which could contribute to significant en- 
vironmental changes with estuarine benthic 
systems were identified. Methods of determining 
dispersion coefficients from salinity profiles were 
examined and an improved method was 
developed. The build-up of a pollutant in the 
vicinity of the outfall during the slack water period 
of tide was studied through a field experiment and 
mathematical model. (EPA) 

W76-02071 


A SUITABILITY INDEX OF DRAINAGE 
WATERS FOR IRRIGATION PURPOSES, 

Ain Shams Univ., Cairo (Egypt). Dept. of Soils. 
For primary bibliographic entry see Field 3C. 
W76-02168 


PHOTOSYNTHETIC ACTIVITY OF _IN- 
DIVIDUAL ALGAL SPECIES OF THE PLANK- 
TON OF LAKE KRIVOYE, (IN RUSSIAN), 
Akademiya Nauk SSSR, Leningrad. 
Zoologicheskii Institut. 

V. N. Nikulina, and B. L. Gutel’makher. 
Ekologiya, 5(4): 101-104, Illus, 1974, (In Russian). 


Descriptors: ‘*Alagae, ‘Plankton, “Lakes, 
Oligotrophy, Arctic, *Cold regions, Biomass, 
Productivity, *Eutrophication, Photosynthesis. 

Identifiers: Asterionella-formosa, Coelosphaeri- 
um-kuetzingianum, Cyclotella-comta-var-oligac- 
tis, Cyclotella-kuetzingiana, Dactylococcopsis- 
acicularis, Dinobryon-divergens, Gloeococcus- 


schroeteri, Gloeothece-confluens, Individual, 
Krivoye, Lake Melosira-islandica-helvetica, 
Ochromonas-pallida, Oocystis-borgei, 


Synechococcus-aeruginosus, USSR. 


The results of an investigation of the primary 
production, species composition, abundance and 
biomass of algae (Coelosphaerium kuetzingianum, 
Dactylococcopsis acicularis, Ochromonas pallida, 
Gloeothece confluens, Cyclotella comta var. 
oligactis, Synechococcus aeruginosus, Gloeococ- 
cus schroeteri, Melosira islandica ssp. helvetica, 
Asterionella formosa, Oocystis borgei, Dinobryon 
divergens, Cyclotella kuetzingiana) in oligotrophic 
Lake Krivnoe (located 30 km from the artic circle 
near Cape Kartesh (USSR)) are discussed.--Copy- 
right 1975, Biological Abstracts, Inc. 

W76-02206 


SANITARY-VIROLOGICAL STUDY OF SUR- 
FACE WATERS, (IN RUSSIAN), 

R. Walter-Offenhauer, and K. Horn. 

Gig Sanit. 9 p 72-74, 1974. 


Descriptors: *Viruses, Surface water, Europe, 
*Epidemiology, Human diseases, *Public health. 
Identifiers: Coxsakievirus, ‘*East Germany, 
Echovirus, Picornaviruses, Poliovirus, Virological 
studies. 


Various serotypes and concentrations of viruses 
(polio, Coxsackie A and B, ECHO) were found in 
all investigated waters in East Germany. The 
seasonal distribution of the virus-positive water 
samples indicated a maximum of viruses in the 
water in June-Aug., which apparently is related to 
the intensity of the anthropogenic factor. Sanitary- 
virological investigations of natural waters and 
epidemiological observations of selected popula- 
tion groups can elucidate mechanisms of spread of 
virus infections. --Copyright 1975, Biological Ab- 
stracts, Inc. 

W76-02221 


WATER QUALITY CONTROL THROUGH SIN- 
GLE CROP AGRICULTURAL, NO 4, 

Bemidji State Coll., Minn. Center for Environ- 
mental Studies. 

For rot bibliographic entry see Field 5G. 
W76-02272 


EFFECTS OF ENTRAINMENT OF ZOOPLANK- 
TON AT THREE MID-ATLANTIC POWER 
PLANTS, 

Johns Hopkins Univ., Baltimore, Md. Dept. of 
Geography and Environmental Engineering. 

R. M. Davies, and L. D. Jensen. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-240 755, 
$5.00 in paper copy, $2.25 in microfiche. Prepared 
for Electric Power Research Institute, Cooling 
Water Discharge Research Project (RP-49), March 
1974, 76 p, 49 fig, 24 tab, 48 ref. 


Descriptors: *Entrainment, *Powerplants, 
*Heated water, Movement, *Discharge(Water), 


*Temperature, ‘On-site data collections, 
*Zooplankton, *Cooling water, Aquatic life, 
Aquatic animals, Aquatic microorganisms, 


Methodology, Sampling, Chlorination, Chlorine, 
Analytical techniques, *Thermal pollution, Water 


pollution effects. 
Identifiers: *Motility, Lake Norman(North 
Carolina), James  River(Virginia), Indian 
River(Delaware). 


The passage of zooplankton through the power 
plants on “gs Norman, North Carolina, James 


River, Virginia and Indian River Estuary, 
Delaware was studied. Live samples were col- 
lected by means of paired time coordinate pumps - 
one for intake and one for discharge. Zooplankton 
motility was mutually dependent upon tempera- 
ture rise through the power plant and intake tem- 
perature. At Lake Norman, zooplankton showed 
only minimal damage from entrainment at highest 
summer temperatures (22 degrees C), but in winter 
suffered 40 to 50 percent decrease in motility when 
temperature rise increased from 11 to 20 degrees 
C. Motility of entrained plankton dropped below 
50 percent at James River when intake water tem- 
perature exceeded 22 degrees C. At warmest 
summer discharge temperatures (above 27C at 
Lake Norman, 40C at James River, 36C at Indian 
River) zooplankton were less numerous in samples 
from the discharge port than those from the mixing 
zone. (Katz) 

W76-02315 


PRODUCTION, DISTRIBUTION, USE AND EN- 
VIRONMENTAL IMPACT POTENTIAL OF 
SELECTED PESTICIDES, 

Midwest Research Inst., Kansas City, Mo. 

R. von Rumker, E. W. Lawless, A. E. Meiners, K. 
A. Lawrence, and G. L. Kelso. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-238 795, 
$11.75 in paper copy, $2.25 in microfiche. Council 
on Environmental Quality, Washington, D C, 
Final Report, MRI Project No 3749-C, 439 p, 
March 1974. 57 fig, 43 tab, 6 append, 112 ref. EQC- 
311. 


Descriptors: *Insecticides, *Pesticides, 
*Fungicides, *Fumigants, *Organic compounds, 
*Herbicides, Environmental effects, Aldrin, 
Diazinon, 2,4-D, Pesticide toxicity, Inhibitors, 
Water pollution effects. 

Identifiers: Carbaryl, Carbofuran, Chlordane, 
Disulfoton, Malathion, Methyl parathion, 
Parathion, Toxaphene, Alachlor, Atrazine, 
Bromacil, 2,4-D, MSMA, Sodium chlorate, Triflu- 
ralin, Captan, Creosote, Nameb,  Pen- 
tachlorophenol, Methyl bromide, 
Dichlorobenzene, Organotin compounds. 


The production, distribution, use patterns, and 
potential for environmental impacts of pesticides 
were described, with emphasis on 25 important 
pesicides that were selected by applying a priority 
rating system to 125 major pesticides. Environ- 
mental impact potential, wasteful use practices, 
and alternative methods for pest control were 
discussed in general and in particular for each of 
the intensive-study pesticides. (Klein) 

W76-02316 


AGE AND GROWTH OF BLUEGILL, LEPOMIS 
MACROCHIRUS IN TWO HEATED TEXAS 
RESERVOIRS, 

Texas A and M Univ., College Station. Dept. of 
Wildlife and Fisheries Sciences. 

S. L. Serns, and K. Strawn. 

Transactions of the American Fisheries Society, p 
506-512, No 3, 1975. 5 fig, 3 tab, 17 ref. 


Descriptors: *Growth rates, *Freshwater fish, 
*Reservoirs, Heated water, Fish physiology, 
Water quality, Equations, *Sunfishes, Texas, 
Thermal pollution. 

Identifiers: Fish scales, Scale reading, Lake Bas- 
trop(Tex), Lake Nasworthy(Tex). 


The method of determining age and growth by 
scale readings was used for bluegills, Lepomis 
macrochirus, in two heated reservoirs. Females 
grew faster in both lakes. Annulus formation oc- 
curred from January through July, with no growth 
from November through January. Growth of 
bluegills in the two lakes was above that reported 
in the literature. Length-weight regression equa- 
tions were determined for bluegills. (Klein) 
W76-02318 
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FOOD HABITS OF ICTALURUS NUBULOSUS 
IN ACID POLLUTED WATER OF NORTHERN 
WEST VIRGINIA, 

West Virginia Univ., Morgantown. Dept. of Biolo- 


gy- 

D. P. Klarberg, and A. Benson. 

Transactions of the American Fisheries Society, p 
541-547, No 3, 1975, 6 tab, 17 ref. 


Desesigeees: *Bullheads, *Fish food organisms, 
Oligochaetes, Detritus, Sewage, Acids, Nutrient 
requirements, Algae, Water quality, Water pollu- 
tion effects, Invertebrates, Chironomids, West 


Virginia. e 
Identifiers: Monongahela River(W Va). 


Food habits of the brown bullhead, Ictalurus nebu- 
losus, were investigated in an acid polluted river 
and compared with a pollution-free pond. 
Oligochaetes were the most important inver- 
tebrates food source in the river, whereas 
chironomid larvae were the most important inver- 
tebrates consumed in the pond. Also consumed in 
the pond was detritus and algae, and sewage in the 
river. No qualitative difference in food habits was 
noted between different size groups of fish in 
either acid or non-acid situations. The brown bull- 
head was able to meet its nutritional requirements 
with detritus, sewage, and acid-tolerant inver- 
tebrates. (Klein) 

W76-02319 


SUMMER DISTRIBUTION OF THE 
NEARSHORE FISH COMMUNITY NEAR A 
THERMAL GENERATING STATION AS 
DETERMINED BY ACOUSTIC CENSUS, 

Canada Centre for Inland Waters, Burlington 
(Ontario); and Fisheries and Marine Service, Ot- 
tawa (Ontario). Great Lakes Biolimnology Lab. 
For primary bibliographic entry see Field 5B. 
W76-02321 


TOXICITIES OF CRUDE OILS AND OIL- 
DISPERSANT MIXTURES TO JUVENILE RAB- 
BITFISH, SIGANUS RIVULATUS, 

National Marine Water Quality Lab., West King- 
ston, R. I. 

R. Eisler, and G. W. Kissil. 

Transactions of the American Fisheries Society, 
No 3, p 571-577, 1975, 6 tab, 13 ref. 


Descriptors: *Toxicity, *Oil wastes, ‘*Fish, 
Laboratory tests, Lethal limit, Salinity, Bioassay, 
Fish physiology, Water pollution effects. 
Identifiers: *Crude oil, *Oil dispersants, STS, 
*Rabbitfish, Bioaccumulation. 


Toxicities were determined for two crude oils (one 
from the Persian Gulf (Iran) and one from the 
Sinai Peninsula), STS, a chemical oil dispersant, 
and oil-STS mixtures (10:1 ratio) to rabbitfish, 
Siganus rivulatus. The LC50 was 0.74 ml/liter for 
the Iranian crude oil, 14.5 ml/1 for Sinai crude, and 
0.010 ml/1 for oil-STS mixtures. Iranian oil became 
less toxic with increasing time in seawater; the 
reverse was observed for Sinai crude. STS ex- 
hibited a dramatic reduction in lethality after 2 
hours. Liver enlargement in rabbitfish was linked 
with exposure to high concentrations of crude oil. 
High sublethal levels of STS caused reductions in 
blood hematocrit. Rabbitfish survival was highest 
at 30-50% salinity. Rabbitfish were more resistant 
to crudes and oil-dispersant mixtures in continu- 
ous flow bioassays conducted in large tanks than 
in static jar bioassays. (Klein) 

W76-02322 


TOXICITY OF POTASSIUM PERMANGANATE 
TO FISH AND ITS EFFECTIVENESS FOR 
DETOXIFYING ANTIMYCIN, 

Bureau of Sport Fisheries and Wildlife La Crosse, 
Wis. Fish Control Lab. 

L. L. Marking, and T. D. Bills. 

Transactions of the American Fisheries Society, 
No 3, p 579-583, 1975, 1 fig, 4 tab, 16 ref. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Descriptors: *Toxicity, *Pottasium compounds, 
*Piscicides, *Antibiotics(Pesticides), *Channel 
catfish, Freshwater fish, Water quality, Water pol- 
lution effects. 

Identifiers: Bioaccumulation, Potassium, Perman- 
ganate, *Goldfish, *Antimycin, Detoxifying 
Agent. 


The 96-h LCS0’s for potassium permanganate 
(KMn04) ranged from 0.75 milligrams/liter with 
channel catfish, Ictalurus punctatus, to 3.6 milli- 
grams/liter with goldfish, Carcassius auratus, in 
laboratory tests. The toxicity of KMn04 was 
greatest in water of lower temperatures in harder 
water, or in higher pH water. KMn04 was effec- 
tive for detoxifying the fish toxicant antimycin in 
waters of pH 6.5-9.5. The half-life for antimycin 
exposed to 1.0 milligram/liter of KMn04 ranged 
from 7 to 11 minutes in the different pH waters at 


12C. 
W76-02323 


THE LOWER TROPHIC LEVEL TOXICITY AS- 
SESSMENT IN THE GOLDEN HORN AREA IN 
ISTANBUL, 

Technical Univ. of Istanbul (Turkey). Dept of En- 
gineering and Architecture. 

D. Orhon. 

Water Research, Vol 9, No 5/6, p 467-472, 
May/June, 1975, 13 fig, 11 ref. 


Descriptors: *Trophic level, *Respiration, 
*Photosynthesis, *Bioassay, Toxicity, Methodolo- 
gy, Metabolism, Ecosystems, Environmental ef- 
fects, Metals, Mercury, Lead, Copper, Zinc. 
Identifiers: Instanbul, *Turkey. 


Toxicity in the Golden Horn estuary was studied 
by means of lower trophic level bioassays. 
Respiration and photosynthesis rates of the bioas- 
say communities developed in situ were found to 
be significant response parameters of the toxicity. 
Changes in the metabolic responses upon addition 
of toxic chemicals were evaluated in terms of the 
toxic potential of these substances, with regard to 
future ecological balance-pollution problems. 
(Klein) 

W76-02324 


THE RELATIONSHIP OF THE 96-HOUR LCS0O 
TO THE LETHAL THRESHOLD CONCENTRA- 
TION OF HEXAVALENT CHROMIUM, 
PHENOL, AND SODIUM PEN- 
TACHLOROPHENATE FOR FAT-HEAD MIN- 
NOWS (PIMEPHALES PROMELAS 
RAFINESQUE), 

Minnesota Univ., St. Paul. Dept of Entomology, 
Fisheries and Wildlife. 

R. G. Ruesink, and L. L. Smith, Jr. 

Transactions of the American Fisheries Society, 
No 3, p 567-569, 1975, 2 tab, 12 ref. 


Descriptors: *Toxicity, *Lethal limit, *Minnows, 
*Chromium, *Organic compounds, *Phenols, 
Bioassay, Water quality, Temperature, Water pol- 
lution effects. 

Identifiers: *Fathead minnows, Bioaccumulation, 
Hexavalent chromium, *Sodium Pen- 
tachlorophenate. 


Short-term bioassays were conducted with fathead 
minnows, Pimephales promelas, and hexavalent 
chromium, phenol, and sodium pen- 
tachlorophenate at 2 temperatures to determine 
the relationship of the 96-hr LCS5O to the lethal 
threshold concentration. The lethal threshold con- 
centration was less than the 96-hr LCS50 in 10 of 12 
bioassays, was affected by temperature, and was 
not a constant multiple of the 96-hr LCS0 for any 
of the toxicants tested. (Klein) 

W76-02325 


SOME EFFECTS OF STOCKING FISH IN 
WASTE TREATMENT PONDS, 

Agricultural Research Organization, Dor (Israel). 
Fish and Aquaculture Station. 


39 


Effects Of Pollution—Group 5C 


G. L. Schroeder. 
Water Research, Vol 9, No 5/6, p 591-593, 
May/June, 1975, 2 tab, 9 ref. 


Descriptors: *Fish, *Waste treatment, *Fish 
stocking, Nutrient removal, Dissolved oxygen, 
Bacteria, Sewage, Ecosystems, Plankton, Benthic 
Fauna, Water pollution effects. 


The addition of fish to waste treatment oxidation 
ponds appeared to be an effective means of utiliz- 
ing plankton and bottom fauna. The fish produced 
a system that was thought to be better balanced 
biologically. The results included overall higher 
dissolved oxygen concentration and higher pH 
within the pond. The changes improved the effec- 
tiveness of a waste treatment pond by reducing 
BOD and removing nutrients from the water. Bac- 
teria concentrations were as much as 15 times 
lower in fish stocked treatment ponds as compared 
with unstocked ponds. (Klein) 

W76-02326 


FLUX OF 
EUPHAUSIIDS, 
International Lab. of Marine Radioactivity, Monte 
Carlo (Monaco). Oceanographic Museum. 

G. Benayoun, S. W. Fowler, and B. Oregioni. 
Marine Biology, Vol 27, No 3, p 205-212, 1974, 4 
fig, 3 tab, 29 ref. 


CADMIUM THROUGH 


Descriptors: *Cadmium, *Food chains, *Heavy 
metals, *Absorption, *Path of pollutants, 
*Zooplankton, *Food webs, *Radioisotopes, 
*Cadmium radioisotopes, Toxicants, Water pollu- 
tion sources, Public health, Laboratory tests, 
Mathematical models, Metals. 

Identifiers: Bioaccumulation, Meganyctiphanes 
norvegica, *Euphausiids, Excretion, Fecal pellets, 
Tissue analysis. 


Flux of the heavy metal cadmium through the 
euphausiid Meganyctiphanes norvegica was ex- 
amined. Radiotracer experiments showed that cad- 
mium can be accumulated either directly from 
water or through the food chain. Experimentation 
indicates that exchange between cadmium in the 
water and that in euphausiid tissue is a relatively 
slow processs and ingestion of cadmium is 
probably the more important route for accumula- 
tion. Approximately 10% of cadmium from 
radioactive Artemia ingested by euphausiids was 
incorporated into internal tissues. After one 
month, cadmium accumulated directly from water 
was most concentrated in the viscera. From com- 
parisons of all routes by which cadmium can be 
released from M. norvegica to the water column, it 
is concluded that fecal pellet deposition represents 
the principal mechanism effecting the downward 
vertical transport of cadmium by this species. 
Fecal pellets accounted for 84% of the total cadmi- 
um flux. (Katz) 

W76-02327 


SURVIVAL AND CHLORIDE ION REGULA- 
TION OF THE PORCELAIN CRAB 
PETROLISTHES ARMATUS EXPOSED TO 
MERCURY, 

Texas A and M Univ., College Station. Dept. of 
Biology. 

G. Roesijadi, S. R. Petrocelli, J. W. Anderson, B. 
J. Presley, and R. Sims. 

Marine Biology, Vol 27, No 3, p 213-217, 1974, 3 
fig, 2 tab, 20 ref. 


Descriptors: *Mercury, Animal physiology, 
*Salinity, *Bioassay, *Ion exchange, *Lethal 
limit, *Ion transport, Chlorides, Invertebrates, 
Laboratory tests, Aquatic animals, Shellfish, 
Crustaceans, Water pollution effects, Metals, 
Regulation, Osmosis. 

Identifiers: Survival, Petrolishthes armatus, 
*Osmoregulation, *Chloride ion regulation, *Sub- 
lethal effects, Porcelain crab, Bl analysis. 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Acute toxicity bioassays conducted at various 
salinities demonstrated that mercury (as mercuric 
chloride) at low concentrations was lethal to 
Petrolishthes armatus. Ninety-six hour LCS50 
values varied from 50 to 64 parts per billion (ppb) 
of mercury, depending on test salinities. Lower 
salinities decreased the time to death of mercury- 
exposed crabs. Differences in survival after 96 hr 
due to salinity were not statistically significant. 
Blood chloride concentrations were regulated 
hyper-chloride to the medium at low salinities and 
hypo-chloride at high salinities by acclimated 
crabs. The salinity isochloride to blood was 22% S. 
Transfer of crabs from 15% S to salinities ranging 
from 7 to 35% S resulted in new steady-state 
chloride levels within 12 hr. Exposure to 50 ppb 
mercury did not alter chloride ion regulation of 
either accimilated crabs or crabs adjusting to new 
salinities. (Katz) 

W76-02328 


CRITICAL THERMAL MAXIMA AND UPPER 
LETHAL TEMPERATURES FOR THE CALA- 
NOID COPEPODS ACARTIA TONSA AND A. 
CLAUSI, 

National Marine Water Quality Lab., West King- 
ston, R. I. 

J. G. Gonzalez. 

Marine Biology, Vol 27, No 3, p 219-223, 1974, 3 
fig, 26 ref, 1 tab. 


Descriptors: *Temperature, *Lethal limits, 
*Heated water, *Copepods, *Distribution pat- 
terns, Resistance, Estuaries, Temperate, Labora- 
tory tests, Methodology, Thermal pollution, Water 
pollution effects. 

Identifiers: Critical thermal maxima, 
tonsa, Acartia clausi, 
climination, CTM. 


Acartia 
*Thermal tolerance, Ac- 


Determination of the critical thermal maxima and 
upper lethal temperatures for Acartia tonsa and A. 
clausi revealed the relative temperature tolerance 
of the two species. A. tonsa exhibited a wider 
range of acclimation temperatures compared with 
A. clausi which relates to its ubiquity in Atlantic 
Ocean estuaries, both temperate and tropical, and 
its capacity to live in temperate waters during most 
of the year. Differences between upper lethal tem- 
peratures and critical thermal maxima were very 
narrow for A. tonsa from tropical and subtropical 
areas. This suggests that, in warm climates, this 
copepod lives close to its upper thermal tempera- 
ture limits. (Katz) 

W76-02329 


COMPARATIVE TOXICITY OF LARVAL LAM- 
PRICIDE (TFM: 3-TRIFLUOROMETHYL-4- 
NITROPHENOL) TO SELECTED BENTHIC 
MACROINVERTEBRATES, 

Michigan State Univ., East Lansing. Dept. of 
Fisheries and Wildlife. 

A. W. Maki, L. Geissel, and H. E. Johnson. 
Journal of the Fisheries Research Board of 
Canada, Vol 32, No 8, p 1455-1459, August 1975, 2 
tab, 12 ref. 


Descriptors: *Benthos, 
*Crustaceans, *Marine insects, *Organic com- 
pounds, *Toxicity, Lethal limit, Crayfish, 
Mayflies, Dragonflies, Dobsonilies, Animal 
physiology, Growth cycles. 

Identifiers: Larval lampricides, TFM, 
*Bioaccumulation, 3-trifluoromethyl-4- 
nitrophenol, Tissue analysis, Blackfly, Simulium 
pugetense, Orconectes propinquus, Chauloides 
sp, Ophigomphus sp, Ligumia sp, Ephemerella 
cornuta. 


*Invertebrates, 


The acute toxicity of larval lampricide (TEM: 3- 
trifluoromethyl-4-nitrophenol) to 35 species of 
benthic macroinvertebrates was determined in 96- 
h flow-through tests. The 96-hr LC50 values range 
from 2.1 mg/liter for blackfly larvae, Simulium pu- 
getense, to value s in excess of 38.0 mg/liter for 
species with heavy exoskeletons: crayfish 


(Orconectes propinquus), dobsonfly larvae 
(Chauloides sp), and dragonfly naiads 
(Ophiogomphus sp). Younger individuals of the 
clam (Ligumia sp) and the mayflay nymph 
(Ephermerella cornuta) were 2 to 1.5 times more 
sensitive than larger individuals of the same spe- 
cies. Early emergence of adults and increased 
locomotor activity were observed among some or- 
ganisms exposed to sublethal concentrations. 
(Klein) 

W76-02330 


UPTAKE OF MERCURY BY FRESHWATER 
CLAMS (FAMILY UNIONIDAE), 

Manitoba Univ., Winnipeg. Dept. of Zoology. 

For oar bibliographic entry see Field 5A. 
W76-02331 


ISOLATION AND IDENTIFICATION OF CON- 
STITUENTS TOXIC TO JUVENILE RAINBOW 
TROUT (SALMO GAIRDNERI) IN CAUSTIC 
EXTRACTION EFFLUENTS FROM KRAFT 
PULPMILL BLEACH PLANTS, 

B. C. Research, Vancouver, (British Columbia). 
For primary bibliographic entry see Field 5A. 
W76-02332 


HEAT EFFECTS ON A MARINE SNAIL, 
Chicago Univ., Ill. Dept. of Zoology. 

R. J. Hamby. 

Biological Bulletin, Vol 149, No 2, p 331-347, Oc- 
tober 1975, 5 fig, 3 tab, 35 ref. 


Descriptors: *Snails, *Temperature, Animal 
physiology, Water quality, Analytical techniques, 
*Thermal pollution, Water pollution effects. 
Identifiers: *Littorina littorea, *Nervous system, 
Tissue analysis, Acclimation. 


Littorina littorea was found to be capable of cop- 
ing with long-term and short-term changes in en- 
vironmental temperature. Measurements of spon- 
taneous activity of the central nervous system of 
the snails showed good agreement between tem- 
perature of cessation of spontaneous activity and 
temperature of heat coma in SC and 25C accli- 
mated snails. Analysis of nervous activity showed 
that increase in activity with rising temperature 
was based upon both a greater frequency of firing 
of single units and activation new units. Single unit 
frequency appeared to show no acclimation effect 
except in the temperature of cessation of activity. 
(Klein) 

W76-02333 


EFFECTS OF HYPOXIA ON THE BREATHING 
RATE, HEART RATE AND RATE OF OXYGEN 
CONSUMPTION IN FISHES, 

Kyushu Univ., Fukuoka (Japan). 

T. Nakanishi, and Y. Itzawa. 

Report of Fishery Research Laboratory, Kyushu 
University, No 2, p 41-52, 1974, 20 fig, 20 ref. 


Descriptors: *Fresh water fish, *Marine fish, 
*Respiration, *Oxygen demand, *Fish physiology, 
Rainbow trout, Carp, Eeels, Methodology, Water 
quality, Environmental effects, Water pollution 
effects. 

Identifiers: Heart rate, *Hypoxia, Salmo gaird- 
neri, Cyprinus carpio, Anguilla japonica, 
Chrysophrys major, Sebasticus marmoratus, 
Sebastes inermis. 


Breathing rate, heart rate and rate of oxygen con- 
sumption were highest in the rainbow trout, lowest 
in the Japanese eel, and intermediate in the carp, 
among the three freshwater fishes. Breathing rate 
was highest in the sea bream, lowest in a rockfish, 
Sebasticus, and intermediate in another rockfish, 
Sebastes, among the three marine fishes. These or- 
ders were considered to coincide with the orders 
of their activity. Thermal coefficient, Q10, 
between 11.4 degrees C and 23.9 degrees C was 
1.60 in breathing rate and 1.47 in heart rate of the 





eel. Breathing rate and heart rate showed adjust- 
mental changes during hypoxia. Rate of oxygen 
consumption showed a recovery from the initial 
decrease at the stage of markedly increased ven- 
tilation and decreased at extreme hypoxia. Change 
of breathing rate and heart rate by hypoxic condi- 
tion in the eel occurred at higher saturation of ox- 
ygen at higher temperature. Oxygen residue at 
hypoxic death was lowest in the eel, highest in the 
rainbow trout, and intermediate in the carp. This 
order was considered to coincide with the order of 
resistability of the fishes to poor oxygen condition. 
(Katz) 

W76-02334 


THE EFFECTS OF PESTICIDES ON BRITISH 
WILDLIFE, 

S. Cramp. 

Br Vet J. Vol 129, No 4, p 315-323, 1973. Illus. 


Descriptors: *Pesticides, Pesticide residues, 
*Wildlife, *Birds, Aldrin, *Chlorinated bydrocar- 
bon pesticides, Dieldrin, Insecticides, Lethal limit, 
Water pollution effects, Polychlorinated biphen- 


yls. 
Identifiers: *Great Britain. 


The effects of pesticides on wildlife, especially 
birds, in Britain, are relatively well documented. 
The main danger is from pesticides such as the or- 
ganochlorines, which persist and accumulate in 
species at the ends of food chains. The Ist bird 
casualties occurred in the early 1950’s, and 
became severe later in the decade with the in- 
troduction of aldrin and dieldrin seed dressings. 
These mass kills largely ceased after voluntary 
restrictions were agreed in 1961 and disquiet was 
then caused by the declines in certain birds of 
prey. These were due to sublethal effects on fer- 
tility including the laying of thin eggshells and 
direct mortality. There was a slight recovery, fol- 
lowing further restrictions on organochlorines 
from 1966. High pesticide residues (and in 1 spe- 
cies, thin eggshells) were reported in fish eating 
birds of freshwater and marine habitats, but no 
clear link between population declines in some of 
these and pesticides was established. The position 
is complicated, especially for seabirds, by other 
marine pollutants, such as oil and polychlorinated 
biphenyls. For most other birds, and mammals, 
knowledge of population trends is _ limited. 
Although deaths have occurred there is no 
evidence of lasting effects on numbers. The value 
of wild life to indicate possible damage by environ- 
mental pollutants is stressed.--Copyright 1974, 
perce crak Abstracts, Inc. 

W76-02343 


EVALUATING A MATHEMATICAL MODEL 
FOR PREDICTING LAKE EUTROPHICATION, 
Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

G. M. Hornberger, M. G. Kelly, and T. C. 
Lederman. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-248 049, 
$5.50 in paper copy, $2.25 in microfiche. Virginia 
Water Resources Research Center, Blacksburg, 
VPI-WRRC Bulletin 82, September 1975. 102 p, 3 
fig, 6 tab, 50 ref, 2 append. OWRT A-045-VA(2). 


Descriptors: *Mathematical models, Testing, 
Evaluation, Ecosystm, *Model studies, 
*Eutrophication, Lakes, Ecology, Environmental 
effects, *Forecasting, Nutrients, Phytoplankton, 
Computer models, *Growth rates, Water pollution 
effects. 

Identifiers: *Predictive models, Species diversity, 
*Lakes ecosystem models. 


This research project developed a mathematical 
model of a lake ecosystem and then tested its abili- 
ty to indicate what ecological changes-in particular 
eutrophication-would result from changes in the 
physical environment. The model was developed 
using a digital computer. In situ enrichment experi- 
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ments than were performed to assess the relation- 
ship between nutrient concentrations and the 
growth of phytoplankton. The investigation in- 
cluded an evaluation of the use of non-linear 
parameter estimation in determining the model’s 
growth constants. The model did demonstrate that 
it could provide useful qualitative information. 
Field experiments did not, however, produce data 
suitable for quantifying the relationship between 
species diversity and nutrient addition showed that 
a diversity index holds little promise for use as a 
quantitative indicator of eutrophic conditions. The 
field experiments and the study of parameter esti- 
mation indicate that in situ enrichment experi- 
ments will not provide adequate data for accurate 
determination of model parameters. Growth 
parameters can be estimated on the basis of care- 
ful laboratory experiments, but extrapolation of 
this data to field conditions proved questionable. 
For this reason and others, the principal applica- 
tion of lake ecosystem models is for qualitative 
determinations. Even for this limited use, each 
model must be carefully designed for each specific 
application. 

W76-02370 


TOXICITY STUDIES OF PHOTO-FILM 
WASTES, 

Central Public Health Engineering Research Inst., 
Nagpur (India). 

K. P. Krishnamoorthi, W. M. Deshpande, and G. 

J. Mohanrao. 

Indian Journal of Fisheries, Vol 18, No 1 and 2, p 
22-32, 1971.9 tab, 4 ref. 


Descriptors: ‘*Industrial wastes, *Toxicity, 

*Freshwater fish, *Water quality, Organic com- 
unds, Bioassay, Sulfates, Ammonia, Water pol- 

lution effects, Water pollution sources. 

Identifiers: *Barbus ticto, *Rasbora daniconius, 

*Bioaccumulation, *Photo-film industry, 

Hydroquinone, Metol. 


The photo-film industry discharged three fish 
toxic waste types. The effluents in descending 
order of toxicity were the laboratory effluent, the 
emulsion wash water, and the white water. Toxici- 
ty of the emulsion wash was primarily due to the 
undissociated ammonia. Laboratory effluent tox- 
icity was primarily due to hydroquinone and metol 
which showed synergistic effects. Thiosulphate 
and carbonate and to a much smaller extent 
sulphate had antagonistic effects on the toxicity of 
hydroquinone and metol. Coagulation with alu- 
minium sulphate and settling reduced the toxicity 
of the wastes considerably. (Klein) 

W76-02386 


PROLIFERATIONS IN THE FISH EPIDERMIS 
AFTER TREATMENT WITH GLYCOLYSIS IN- 
HIBITORS, (PROLIFERATIONEN DER 
FISHEPIDERMIS NACH DER EINWIRKUNG 
VON INHIBITOREN DES GLYKOLYTISCHEN 
ENERGIESTOFFWECHSELS), 

Hamburg Univ. (West Germany). Institut fuer 
Hydrobiologie und Fischereiwissenschaft. 

N. Peters, and H. Wilke. 

Experientia, Vol 28, p 315-317. 


Descriptors: Fish, *Fish physiology, *Inhibitors, 
*Animal physiology, *Eels, *Fluorine, Organic 
compounds, Biochemistry, Oxygen, Phosphorus 
compounds. 

Identifiers: Rivulus cylindraceus, Glycolysis in- 
hibitors,  Epidermis, Energy metabolism, 
Monoiodoacetate, Inorganic diphosphate. 


When fluoride ions or monoidoacetate was added 
to the ambient medium, solid epidermal prolifera- 
tions occurred in fish larvae after 12 h and in eels 
after 24 hours. The effect of glycolysis inhibitors 
on epidermal mitotic activity was thought to be 
due to an impairment of energy metabolism as it 
was nullified by a simultaneous application of in- 
organic diphosphate or doubled O2 partial pres- 
sure of 320 mm Hg. (Klein) 

W76-02387 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


THE INFLUENCE OF TEMPERATURE ON 
SCOPE FOR ACTIVITY IN CUTTHROAT 
TROUT, SALMO CLARKI, 

Utah Cooperative Fishery Unit, Logan. 

W. P. Dwyer, and R. H. Kramer. 

Transactions of the American Fisheries Society, 
No 3, p 552-554, 1975. 1 fig, 1 tab, 9 ref. 


Descriptors: *Salmonids, *Cutthroat trout, 
*Metabolism, *Temperature, *Oxygen demand, 
Water quality, *Thermal pollution, Water pollu- 
tion effects. 

Identifiers: Scope for Activity(Fish). 


111 active and 71 standard metabolic rate esti- 
mates were made on 90-gram cutthroat trout, 
Salmo clarki, at 5 temperatures. Active metabol- 
ism was lowest at SC and highest at 15C. Scope for 
activity ranged from a low of 316 milligrams 
O2/kg-h at SC to a high of 486 milligrams O2/kg-h 
at 15C, then down to 374 mg O2/kg-h at 24C. Stan- 
dard metabolisms at 5, 10, 15, 20 and 24C were 47, 
73, 111, 129, and 117 milligrams O2/hg-h respec- 
tively. (Klein) 

W76-02388 


EFFECTS OF AROCLOR 1016 ON EMBRYOS, 
FRY, JUVENILES, AND ADULTS OF 
SHEEPHEAD MINNOWS (CYPRINODON 
VARIEGATUS), 

Environmental Protection Agency, Gulf Breeze, 
Fla. Gulf Breeze Lab. 

D. J. Hansen, S. C. Schimmel, and J. Forester. 
Transactions of the American Fisheries Society, 
No 3, p 584-588, 1975. 4 tab, 12 ref. 


Descriptors: *Growth stages, *Polychlorinated 
biphenyls, Aroclors, *Minnows, Water quality, 
Bioassay, *Toxicity, Water pollution sources, 
Fish eggs, Fry, Water pollution effects. 
Identifiers: *Aroclor 1016, *Sheepshead minnow, 
Bioaccumulation. 


The toxicity of Aroclor 1016 to various growth 
stages of sheepshead minnow (Cyprinodon 
variegatus) was investigated in intermittent-flow 
bioassays lasting 28 days. Survival of eggs, of fry 
hatched from them, and of juvenile and adult fish 
was not affected by 0.1-10 micrograms/liter of 
Aroclor 1016 added to aquaria, but 32-100 micro- 
grams/liter killed newly hatched fry and juvenile 
and adult fish. Sheepshead minnows accumulated 
the chemical in proportion to its concentration in 
the test water. As much as 77 micrograms/gram of 
Aroclor 1016 in eggs from exposed adults ap- 
parently did not affect survival of embryos and 
fry. (Klein) 

W76-02389 


SURVIVAL AND GROWTH OF JUVENILE 
STRIPED BASS, MORONE SAXATILIS, IN A 
FACTORIAL EXPERIMENT WITH TEMPERA- 
TURE, SALINITY, AND AGE, 

Virginia Inst. of Marine Science, Gloucester Point. 
W. S. Otwell, and J. V. Merriner. 

Transactions of the American Fisheries Society, 
No 3, p 560-566, 1975. 1 fig, 6 tab, 14 ref. 


Descriptors: *Striped bass, *Juvenile growth 
stage, *Survival, *Growth rates, *Water quality, 
*Salinity, *Temperature. 


A 3n factorial experiment to evaluate the effects 
of an abrupt transfer of striped bass, Morone sax- 
atilis, from a closed system rearing facility to a 
variety of experimental temperature and salinity 
combinations demonstrated a considerable hardi- 
ness of juvenile fish. Striped bass less than two 
months old had over 80% survival during seven 
days subsequent to acute introduction from the 
rearing facility into temperatures of 18C or 24C 
and salinities of 4 ppt or 12 ppt. Relative growth in 
these treatments was monitored, and the results 
suggested a degree of flexibility for stocking pro- 
rams into estuaries. (Klein) 
76-02390 


Al 


Effects Of Pollution—Group 5C 


TOXICITY OF JELLIED POLYACRYLAMIDE 
TO OLYZIAS LATIPES AND ITS GROWTH IN- 
HIBITING ACTION TO PORPHYRA TENERA, 
(IN JAPANESE), 

Kyushu Univ., Fukuoka (Japan). 

S. Ishio, and H. Nakagawa. 

Report of Fishery Research Laboratory, Kyushu 
University, No 2, p 79-89, 1974. 5 fig, 5 tab, 14 ref. 


Descriptors: *Toxicity, *Organic compounds, 
Fish, Hydrogen ion concentration, Growth rate, 
Inhibition, Ammonia, Biochemistry, Analytical 
techniques, Water pollution effects. 

Identifiers: Olyzias latipes, Porphyra tenera, Jel- 
lied polyacrylamides. 


The toxicity of jellied polyacrylamide to Olyzias 
latipes was acute at 8,000 ppm depending on the 
pH of the jelly and not toxic at concentrations less 
than 4,000 ppm. The causal substance of fish tox- 
icity was free ammonia liberated when the jelly 
was subjected to partial hydrolysis with caustic 
soda. At concentrations less than 500 ppm the 
growth inhibiting action of jellied polyacrylamide 
for Porphyra tenera was not observed. Growth in- 
hibition was found at concentrations ranging 
1,000-5,000 ppm. The cause was attributed to 
higher pH values. (Klein) 

W76-02391 


EFFECT OF DIFFERENT CONSTANT INCUBA- 
TION TEMPERATURES ON EGG SURVIVAL 
AND EMBRYONIC DEVELOPMENT IN LAKE 
WHITEFISH (COREGONUS CLUPEAFORMIS), 
Bureau of Commercial Fisheries, Ann Arbor, 
Mich. Great Lakes Fishery Lab. 

L. T. Brooke. 

Transactions of the American Fisheries Society, 
No 3, p 555-559, 1975. 3 tab, 7 ref. 


Descriptors: *Freshwater fish, *Temperature, 
*Water quality, Growth stages, Growth rates, Fish 
eggs, Embryonic growth stage, Equations, 
*Thermal pollution, Water pollution effects. 
Identifiers: *Lake Whitefish, *Coregonus clu- 
peaformis. 


Eggs of lake whitefish (Coregonus clupeaformis) 
were incubated in a constant-flow incubator at 
constant temperatures of 0.5, 2.0, 4.0, 5.9, 7.8, 
10.0C. The time for fertilization to median hatch 
was inversely related to temperature, and ranged 
from 41.7 days at 10.0 C to 182 days at 0.5C. The 
percentage hatch was highest at 4.0, 5.9, and 7.8C, 
and was greatly reduced at 0.5, 2.0, and 10.0C. The 
mortality of embryos was greatest during the early 
stages of development. Abnormally developed fry 
were most frequency at 10.0C and least frequent at 
4.0C. Mean lengths of fry at hatching were shorter 
at 7.8 and 10.0C than at lower temperatures. The 
optimum temperature range for incubation of lake 
whitefish eggs was 3.2-8.1C. Equations were 
derived for predicting development time to 20 suc- 
cessive stages, and to hatching, at constant incu- 
bation temperatures and at fluctuating daily mean 
water temperatures. (Klein) 

W76-02392 


GROWTH AND MORTALITY OF THE CUL- 


TIVATED MANGROVE OYSTER 
(CRASSOSTREA RHIZOPHORAE), (IN 
FRENCH), 

C. L. Angell. 


Mem Soc Cienc Nat La Salle. Vol 33, No 94/95, p 
152-162, 1973, Illus. (Engl summ). 


Descriptors: *Oysters, Shellfish, Mollusks, 
Aquatic life, *Growth rates, *Mortality, Cultiva- 
tion, Fish management, Water pollution effects. 
Identifiers: Crassostrea-Rhizophorae, Mangrove 
oyster, Venezuela. 


Growth and mortality of the mangrove oyster (C. 
rhizophorae) cultivated by the hanging technique, 
was studied over a 10 mo. growth period. Spatfalls 
for Oct. and Dec. were compared. At 10 mo. of 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5C—Effects Of Pollution 


age, oysters from both spatfalls appeared to reach 
an asymptotic length of approximately 7 cm. Dur- 
ing the Ist 4 mo. of age, both groups grew equally. 
The Oct. spatfall grew slightly faster. The growth 
of oysters in Laguna La Restinga, Isla de Mar- 
garita, appeared to be similar to that in other areas 
of E. Venezuela. The instantaneous mortality 
coefficients were similar. Estimated survival for 
the Oct. and Dec. spatfalls were 11.21% and 9.1%, 
respectively.--Copyright 1975, Biological Ab- 
stracts, Inc. 

W76-02439 


SANITARY CHARACTERIZATION OF THE 
SERGEEVKA RESERVOIR, (IN RUSSIAN), 
North Kazakhstan Regional Sanitary 
Epidemiological Station, Petropavlovsk-Kamchat- 
skii (USSR). 

E. A. Dik, and L. E. Petrovskii. 

Gig Sanit. 7 p 90-91, 1974. 


Descriptors: *Bacteria, *Coliforms, *Reservoirs, 
Rivers, Potable water, Water supply, Industrial 
water, *Water quality, Data collections, Pollutant 
identification. 

Identifiers: Ishim River(USSR), 
Sergeevka, *USSR. 


Kazakh-SSR, 


The Sergeevka reservoir is located on the Ishim 
River in the North Kazakhstan district of the 
Kazakh SSR (USSR), 1066 km from the mouth of 
the river near the city of Sergeevka. It is used for 
supplying potable and industrial water. Data is 
presented on the water quality of the Ishim River 
before stream-flow control in 1967 and in the 
reservoir in 1972: transparency, suspended matter, 
color, odor, pH, total hardness, chlorides, 
sulfates, solid residue, oxidizability, dissolved 02, 
biochemical 02 demand, coliform titer and F.-- 
Copyright 1975, Biological Abstracts, Inc. 
W76-02446 


POTENTIAL ENVIRONMENTAL PROBLEMS 
OF DREDGING AND DREDGED MATERIAL 
DISPOSAL: DREDGED MATERIAL DISPOSAL 
CRITERIA, 

Texas Univ. at Dallas, Richardson. Inst. for En- 
vironmental Sciences. 

G. F. Lee. 

In: Proceedings of the Pacific Coast Conference 
on Dredging, California Marine Affairs and 
Navigation Conference, February 10-21, 1975, San 
Francisco, Calif., p 62-68. (Preprint 18 p). 


Descriptors: *Disposal, *Standards, *Dredging, 
*Water quality, Turbidity, Chemicals, Water pol- 
lution, Toxins, Pollutants, Sediments, Shelifish, 
Fish reproduction, Benthos. 

Identifiers: *Dredge spoil, Elutriate test, San 
Francisco Bay. 


Dredging and dredged material disposal may ad- 
versely affect water quality at dredging and 
disposal sites due to turbidity, mechanical effects 
of the operation and potentially toxic chemicals, 
however, available information suggests that ad- 
verse effects are rare. Dredged material disposal 
criteria based on bulk chemical! analyses should 
not be used because they do not indicate the 
potential significance of chemical contaminants in 
sediments on water quality. It is recommended 
that the Elutriate test be used nationwide as 
criteria for dredged material disposal. Dredged 
material disposal should be prohibited in sensitive 
areas, such as fish-spawning or shellfish grounds. 
If there is potentially significant chemical contami- 
nant release, the impact of this release on open 
water and on-land disposal techniques should be 
considered. A benthic organism bioassay test 
would evaluate the potential long-term adverse ef- 
fects of chemical contaminants in dredged sedi- 
ments on aquatic organisms. There is little 
evidence that chemical contaminants in sediments 
are adverse to aquatic ecosystems due to dredging 
or dredged material disposal. A comparison of the 
relative environmental impacts of on-land and 


nearshore diked area disposal with open water 
disposal may indicate that such alternate disposal 
methods may greatly increase dredging costs with 
little or no water quality improve.nent. (Buchanan- 
Davidson--Wisconsin) 

W76-02449 


THE PHYTOPLANKTON OF CANYON LAKE, 
ARIZONA, 

Arizona State Univ., Tempe. Dept. of Botany and 
Microbiology. 

M.R. Sommerfield, R. M. Cisneros, and R. D. 
Olsen. 

Southwestern Naturalist, Vol 20, No 1, p 45-53, 
May 15, 1975. 1 fig, 1 tab, 11 ref. 


Descriptors: *Phytoplankton, *Cyanophyta, 
*Chrysophyta, *Euglenophyta, *Aquatic algae, 
Euglena, Aquatic microorganisms, *Arizona, Suc- 
cession, Chlorophyta, Eutrophication, Aquatic 
microbiology, Water quality, Limnology. 
Identifiers: *Canyon Lake(Ariz), 
lariophyceae, Dinophyceae. 


Bacil- 


Data were obtained on phytoplankton composition 
and their seasonal dynamics in Canyon Lake, 
located about 50 miles northeast of Phoenix, 
Arizona. From March, 1971 through February, 
1972, over 100 species were identified as belonging 
to the following classes: Chlorophyceae 42 spe- 
cies, Bacillariophyceae 46 species, Cyanophyceae 
8 species, Chrysophyceae 3 species, 
Euglenophyceae 4 species, and Dinophyceae 2 
species. A majority of the organisms were found in 
smal! numbers, whereas a few reached bioom pro- 
portions. A well-defined succession was observed 
with each class of algae showing some periodicity. 
The lack of previous data on other central Arizona 
lakes is indicated by the more than 50 species 
found which have not been previously recorded in 
the state. The largest phytoplankton populations 
were recorded in February-March and August- 
September. (Robinett-Arizona) 

W76-02459 


EFFECT OF AMMONIUM LIGNOSULFONATE 
ON SOIL MICROORGANISMS (O VLIYANII 
LIGNOSUL’FONATA AMMONIYA NA 
POCHVENNYE MIKROORGANIZMY), 
Akademiya Nauk SSSR, Moscow. Institut Agrok- 
himii i Pochvovedeniya. 

T. P. Malygina, L. V. Evtikova, and E. V. 
Vasil’ev. 

Pochvovedenie, No 3, p 73-76, 1974. 1 illus, 6 ref, 
1 tab. English Summary. 


Descriptors: *Lignins, ‘*Soil microorganisms, 
*Sulfite liquors, *Pulp wastes, Industrial wastes, 
Wastes, Toxicity, Chemical wastes, Water pollu- 
tion sources, Toxins, Soil bacteria, Bacteria, 
Azotobacter, Electrodialysis, Calcium hydroxide, 
Cobalt, Salts, Waste disposal, Ammonium salts, 


Flood plains, Soil disposal fields, Ultimate 
disposal. 

Identifiers: *Lignosuifonates, Azotobacter 
chroococcum, Don’ River(USSR), Soviet 


Union(USSR), Spent sulfite liquor, Spent pulping 
liquors. 


In connection with the Use of lignosulfonates (such 
as found in spent sulfite pulp liquors) as soil condi- 
tioners, a study was made of their effects on soil 
microflora. Laboratory tests were conducted with 
Azotobacter chroococcum and the following 
preparations: technical ammonium lignosulfonates 
(containing organic and acidic mineral impurities), 
and three high-molecular preparations obtained by 
treatment of the technical lignosulfonates with cal- 
cium hydroxide, with a complex cobalt salt, and 
by electrodialysis. The concentration of the 
lignosulfonate in the nutrient medium was 0.1- 
1.5%. The high-molecular fraction separated by 
electrodialysis was the least toxic: there was a 
good growth of the bacteria at a concentration of 
1%. At the same concentration, the technical 
lignosulfonate was inhibitory. It is suggested that 


42 





the toxic action is due to the acidic admixtures of 
the technical lignosulfonate. Field experiments 
with the technical lignosulfonate were conducted 
on soils of the lower Don River floodplains. When 
introduced into the soils in an amount of 1-1.3%, 
technical lignosulfonate had a stimulating action 
on soil microorganisms, as determined by cell 
counts. (Stapinski-IPC) 

W76-02464 


5D. Waste Treatment Processes 


ELECTROLYTIC TREATMENT OF JOB SHOP 
METAL FINISHING WASTEWATER, 

New England Plating Co., Inc., Worcester, Mass. 
B. E. Warner. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161. Environmen- 
tal Protection Agency, Report EPA-600/2-75-028, 
September 1975, 151 p, 26 fig, 19 tab. EPA 
1BB036;ROAP 21AZ0;Task 15. 12010 GUG. 


Descriptors: Chlorination, *Industrial wastes, 
*Waste water treatment, *Electrolysis, Chromi- 
um, Oxidation. 

Identifiers: *Electrochemical treatment, Chemical 
treatment, Semi-conductive bed _ electrolysis, 
*Chromium reduction, *Cyanide oxidation. 


Full scale in-plant production studies demon- 
strated the reliability and economics of electrolytic 
cells containing beds of conductive particles 
between cathodes and anodes for reduction of 
hexavalent chromium and oxidation of cyanide in 
plating rinse water. The heavy metals are sub- 
sequently removed from the waste water by alkali 
precipitation. Seventy-five liter/min. (2- GPM) 
sized cells were employed for chromium and cya- 
nide rinses. Chromium concentrations to 250 
mg/liter and cyanide concentrations to 150 mg/liter 
were processed. Data were obtained with parallel 
equipment using chemical treatment for cost com- 
parison. At low chromium concentrations (less 
than 25 mg/liter), chemical reduction was more 
economical. At higher concentrations (150 
mg/liter), electrolytic reduction became the more 
economical process. In cyanide oxidation, the 
electrochemical process reduced direct costs as- 
sociated with chlorination. Waste treatment costs, 
capital and operating, for the job shop are pro- 
vided with an assessment of total costs on the 
price of services provided. Water conservation 
techniques are described. Experience with tube 
settling equipment for removal of suspended 
solids and centrifuge for sludge concentration is 
provided. (EPA) 

W76-02070 


TRENCH INCORPORATION OF SEWAGE 
SLUDGE IN MARGINAL AGRICULTURAL 
LAND, 

Agricultural Research Service, Beltsville, Md. 
Biological Waste Management Lab. 

J. M. Walker, W. D. Burge, R. L. Chaney, E. 
Epstein, and J. D. Menzies. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161. Environmen- 
tal Protection Agency, Report EPA-600/2-75-034, 
September 1975. 231 p, 58 fig, 69 tab, append. EPA 
1BB043 (ROAP 21-ASE, Task 027). 68-01-0162. 


Descriptors: *Sludge disposal, Metals, *Sewage 
sludge, Land reclamation, Waste disposal, 
*Trenches, *Waste treatment, Salmonella, Lime, 
Coliform bacteria. 

Identifiers: Limed raw sludge, Digested sludge. 


A trench method was tested for transporting and 
placing digested and limed raw (undigested) 
sewage sludges (8% and 20% solids) in trenches in 
study soil at loadings up to 1150 dry tons/hectare 
(500 dry tons/acre) without odor problems or 
hazard of surface runoff. Field scale trenching was 
best achieved by digging the trenches on contour 
not more than 75 cm deep, 60 cm wide, and from 
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60 to 75 cm apart. The study indicated that the best 
sludge transport method would employ concrete 
mixer trucks. Trenches could then be filled 
directly from discharge chutes or indirectly with a 
peristaltic pump. A tracked trenching machine 

with a maneuverable rear-mounted digging wheel 
dug a new trench and simultaneously backfilled a 
parallel sludged trench. In 2 years, neither heavy 
metals nor pollution indicator organisms (coliform 
and salmonella) have moved more than about 36 
cm from entrenched sludge into surrounding soil. 
Moderate amounts of nitrate nitrogen have moved 
into underdrainage water but not into the un- 
derground aquifier. The lime in the sludge reduced 
metal movement into soil and availability to crops 
and metal uptake was modest. Tested agricultural 
practices included cross ripping, tilling, and 
cropping, with grasses recommended for the first 
year. Entrenchment appeared feasible for sludge 
disposal and improving marginal land. (EPA) 
W76-02072 


KINETIC MODEL FOR ORTHOPHOSPHATE 
REACTIONS IN MINERAL SOILS, 
Environmental Protection Agency, Ada, Okla. 
Robert S. Kerr Environmental Research Lab. 

C.G. Enfield, and B. E. Bledsoe. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161. Environmen- 
tal Protection Agency, Report EPA-660/2-75-022, 
June 1975. 133 p, 12 fig, 6 tab, 84 ref, append. EPA 
1BB045. ROAP 21-ASH, Task 13. 


Descriptors: Kinetics, *Model studies, Soils, Solu- 
bility, *Waste water treatment, Phosphorus, 
Mathematical models, *Sewage treatment. 
Identifiers: *Phosphorus kinetics, 
*Orthophosphates, *Mineral soils. 


The ability of a soil to remove wastewater 
phosphorus from solutions passing through the 
soil matrix is primarily related to the formation of 
relatively insoluble phosphate compounds of iron, 
aluminum, and calcium. Based on the solubility of 
these compounds, an estimate can be made of the 
minimum concentration of phosphorus which will 
be found at equilibrium in the soil solution. The 
kinetics of orthophosphorus sorption with 25 via- 
ble mineral soils were experimentally measured 
under laboratory conditions. Several kinetic 
models were evaluated as a means of describing 
phosphorus sorption by soil. A diffusion limited 
Langmuir sorption model best fit the experimental 
data. (EPA) 

W76-02073 


TREATMENT OF COMBINED SEWER OVER- 
FLOWS BY DISSOLVED AIR FLOTATION, 
Engineering-Science, Inc., Berkeley, Calif. 

T. A. Bursztynsky, D. L. Feuerstein, W. O. 
Maddaus, and C. H. Huang. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161. Environmen- 
tal Protection Agency, Report EPA-600/2-75-033, 
September 1975. 213 p, 54 fig, 42 tab, 16 ref, 6 ap- 
pend. EPA 1BB034. WPRO-258-01-68. 


Descriptors: *Combined sewers, ‘*Flotation, 
Design, Overflows, *Waste water treatment, Pilot 
plants, Suspended solids, *Operating costs, 
California, Runoff, Treatment facilities, Storm ru- 
noff, Storm water. 

Identifiers: *Dissolved air flotation, 
sewer overflow, San Francisco(Calif). 


*Combined 


This program investigated the use of dissolved air 
flotation for the treatment of combined sewer 
overflows. A 24-mgd prototype facility was con- 
structed and evaluated. The most recent study 
phase demonstrated the performance charac- 
teristics of the prototype Baker Street dissolved 
air flotation facility for the treatment of combined 
sewer overflows under a broad range of operating 
conditions. Summary data from initial studies in 
this program using a pilot plant and the prototype 
facility with dry-weather flow are compared with 
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the recent results. Improvements are suggested in 


the design and operation of dissolved air flotation 
facilities. Under several specific test conditions 
the Baker Street facilitity effected reductions in 
comgined sewage constituents which resulted in 
an effluent quality meeting some local discharge 
requirements. Difficulties were encountered with 
alum floc carry-over into the effluent. Wastewater 
pollutant removals were highest--51 percent 
suspended solids from an influent of 99.5 mg/l and 
82 percent BOD from an influent of 32.1 mg/l, 
measured in Test No. 8--at surface loading rates of 
145 m3/(m)2 (day) (3,580 gal/ (ft)2(day)), an alum 
dosage of 75 mg/l, and a minimum air to solids 
ratio of 0.05 kg air/kg solids. Specific design 
modifications are recommended for investigation 
to determine their effect on system performance 
of the Baker Street facility. The construction cost 
for the 24-mgd Baker Street facility with architec- 
tural treatment was $2,518,000, adjusted to an 
ENR index of 2240. Annual O and M costs are cal- 
culated to be $17,200. (EPA) 

W76-02074 


AEROBIC STABILIZATION OF WASTE AC- 
TIVATED SLUDGE - AN EXPERIMENTAL IN- 
VESTIGATION, 

Metropolitan Denver Sewage Disposal District No 
1, Commerce City, Colo. 

D. B. Cohen, and D. G. Fullerton. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161. Environmen- 
tal Protection Agency, Report EPA-600/2-75-035, 
September 1975. 174 p, 62 fig, 47 tab, 17 ref, ap- 
—_. 1BB043 (ROAP 21ASD, Task 17). 68- 
03-0152. 


Descriptors: *Biodegradation, *Activated sludge, 
*Aerobic conditions, *Oxygenation, Respiration, 
Odor, Biochemical oxygen demand, Metalbolism, 
Biomass, *Design criteria, Hygiene, Aerobic bac- 
teria, Flotation, *Sludge digestion, Filtration, 
*Waste water treatment. 

Identifiers: Biodegradable solids destruction, 
Odor reduction, Pathogenic organisms elimina- 
tion, Denver(Colo). 


Metro Denver Sewage Disposal District No 1 
(Metro) in 1970 converted excess secondary aera- 
tors to aerobic digestors. The plant scale diffused 
air system was compared with a pilot scale open 
tank oxygen system using very fine bubble fixed 
and rotating diffusers. For the air system volatile 
suspended solids (VSS) reductions ranged 
between 11.2% and 47.2%. A significant correla- 
tion was observed between VSS reduction and de- 
tention time-temperature factor. Cold shock 
eliminated nitrification for a five month period. 
When invertebrates, particularly rotifers, com- 
prised a significant fraction of the biomass, 
digestion was maximal. The pollutant concentra- 
tion in the supernatant from the aerobic digestor 
averaged 10% of that from an anaerobic digester. 
For the oxygen batch tests, biodegradable VSS 
digestion rate coefficient k averaged 0.27. No cor- 
relation was observed between DO concentration 
and VSS reduction rates. The temperature of the 
oxygen digested biomass increased with increased 
loadings. At loadings greater than 2.25 kg 
VSS/m3/day (0.14 lb VSS/ft3/day), oxygen per- 
formance was superior to the diffused air system. 
Loadings as high as 9.6 kg VSS/m3/day (0.60 Ib 
VSS/ft3/day) were successfully employed with the 
rotating diffuser oxygen system. To continue the 
aerobic digestion economic benefits of reduced 
sludged disposal costs, Metro is considering con- 
version of a 3,785 cubic meter (1 million gallon) 
sludge holding tank to an oxygen digester. (EPA) 
W76-02076 


INFILTRATION--INFLOW ANALYSIS, 

National Environmental Research Center, Cincin- 
nati, Ohio. Advanced Waste Treatment Research 
Lab. 

D. J. Cesareo, and R. Field. 


pig of the Environmental Engineering Divi- 
nm, Proceedings of ASCE, Vol 101, No EES, p 
775-785. October, 1975. 


Descriptors: *Infiltration, *Inflow, *Cost analysis, 
*Sewers, Rehabilitation, Treatment facilities, 
Construction costs, Simulation analysis, Waste 
water treatment, Evaluation. 

Identifiers: *Infiltration/inflow analysis(i/i). 


Excessive infiltration/inflow (i/i) from runoff has 
been defined as the quantities of i/i that can be 
economically eliminated from a sewer system by 
rehabilitation. This value is determined by a cost- 
effectiveness analysis in which the costs of cor- 
recting the infiltration/inflow conditions are com- 
pared with the costs of increasing the treatment 
works capacity to provide proper treatment of the 
i/i quantities. Countermeasures against infiltration 
and inflow involve either the prevention of exces- 
sive extraneous flows or the correction of condi- 
tions already imposed on existing sewer systems. 
A cost-effectiveness evaluation of a surcharged 
sewer system and overloaded waste water treat- 
ment facility should consider at least: increased 
size and cost of new sewers if i/i is permitted; need 
for construction of relief or supplementary collec- 
tion and interceptor sewers; operation and main- 
tenance costs for handling sewer surcharges, clean 
up of flooded areas and damages to flooded 
private properties; costs of repairing pavement 
cave-ins or washouts of subsurface utilities caused 
by infiltration and exfiltration; costs of removing 
soil, debris, and tree roots entering sewers through 
defective sewer pipes and joints; increased costs 
at waste water treatment facilities; and future 
elimination of bypassing untreated flows from 
sewers. The five phases of a sewer system evalua- 
tion survey were outlined as: physical survey; 
rainfall simulation; preparatory cleaning; internal 
inspection; and survey report. A hypothetical infil- 
tration/inflow cost evaluation was presented, and 
costs for an infiltration reduction program in 
Locust Grove, Oklahoma, and an inflow reduction 
program at Springfield, Illinois, were detailed. 
(Kramer-FIRL) 

W76-02170 


A FAIL-SAFE SUBAQUEOUS CONCRETE 
SEWER, 

Ameron Pipe Products Group, El Monte, Calif. 
Southern California Div. 

For primary bibliographic entry see Field 8F. 
W76-02171 


SEWER 
TECHNIQUE, 
Department of Public Works, Toronto (Ontario). 
For primary bibliographic entry see Field 8G. 
W76-02172 


LINING--THE TORONTO 


PUMPS AND VALVES FOR THE WATER IN- 
DUSTRY. 

For primary bibliographic entry see Field 8C. 
W76-02173 


NEW SEWER SURVEY TV CAMERAS. 
For primary bibliographic entry see Field 8G. 
W76-02174 


LARGE DIAMETER SEWER AVERAGES 
$234.50 PER LIN FT. 
Engineering News Record, Vol 195, No 18, p 35, 
October 30, 1975. 1 tab. 


Descriptors: *Costs, *Sewers, Concrete, En- 
gineering, Tunnels, Manholes, Construction 
materials, District of Columbia. 

Identifiers: Gravity sewers, Washington(DC). 


The pa puioes - ian 5220 linear ft of 102-in 
diamete: te gravity sewer 
pes $234.50 per linear ft in a competition 
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among 13 contractors for a suburban Washington, 
D.C. sanitary sewer project. The contract was 
taken for $2,596,944, 22% below the original en- 
gineering estimate, and 13.4% below the second 
lowest bidder. A 102-in diameter pipe and 920 
linear ft of 72-in diameter concrete sewer pipe will 
be installed in trenches as deep as 22 ft that will 
parallel the Anacostia River. Project work will in- 
clude building 150-in diameter steel lined tunnels 
to carry a 270-ft long section of pipe under a 
highway and another section 35 ft deep under rail- 
road tracks. Additionally, a 24-ft deep manhole 
will be built to connect the 102-in diameter pipe to 
an existing line. Data are provided on the prices of 
various construction materials for the project. 
(Kramer-FIRL) 

W76-02175 


BROADER LOAN PROGRAM INTRODUCED 
FOR MUNICIPAL SEWERAGE PROJECTS. 

For primary bibliographic entry see Field 6C. 
W76-02176 


LASER TUNNELLING GUIDANCE SYSTEM. 
For primary bibliographic entry see Field 8G. 
W76-02177 


PLASTIC MORTAR PIPE SOLVES JOINT 
PROBLEM, 

For primary bibliographic entry see Field 8G. 
W76-02178 


FILTER-PRESS FOR DRYING WASTE AND 
SEWAGE SLUDGES. 

French Patent FR 2242-133, Issued May 2, 1975, 
Derwent French Patents Abstracts, Vol W, No 23, 
p D3, July 1975. 


Descriptors: *Filters, *Dewatering, *Waste water 
treatment, *Patents, *Sewage treatment, Equip- 
ment, Sludge treatment. 

Identifiers: *Filter presses. 


A patent was issued forca filter press which de- 
waters waste water and sewage sludges. The press 
consists of two endless filtering bands which are 
guided around a roller assembly to follow concen- 
tric trajectories, one on the inside and the other 
around a common arc. The sludge to be treated is 
pumped into a mixer where it is flocculated; the 
mixture then passes through a reaction chamber 
which provided with a wide overflow. Sludge is 
pressed between the two bands by the pressure of 
adjustable rollers. The water is squeezed out and 
this is collected by metallic plates. The system is 
very compact, and the sludge is treated in succes- 
sive stages for an increased drying effect. 
(Kramer-FIRL) 

W76-02179 


AERATING PROPELLOR FOR BIOLOGICAL 
PURIFICATION OF WASTE WATER 

Netherlands Patent NL 7416-582. Issued July 25, 
1975. Derwent Netherlands Patents Abstracts, Vol 
W, No 32, p D1, September 1975. 


Descriptors: *Patents, *Aeration, 
treatment, *Waste water 
wastes, Organic matter. 

Identifiers: *Aerators, Propellors. 


*Biological 
treatment, Liquid 


A patented aerating propellor for the biological 
treatment of waste water is described. This power 
driven, high speed rotary propellor is mounted on 
the end of a hollow shaft. An air inlet above the 
surface of the liquid in which the propellor is im- 
mersed induces vigorous aeration of the liquid via 
an air outlet at the end of the shaft. The propellor 
has at least one helical blade extending around at 
least tvo-thirds of the circumference of the shaft. 
Polluted liquid is vigorously areated to improve 
biological purification by increasing the bacterial 
action to oxidize dissolved organic matter. A com- 


pact and powerful jet is directed axially from the 
propellor and will disperse dead pockets, prevent 
sedimentation, and avoid stagnation. Because the 
aerating efficiency is higher than with conven- 
tional agitators, reduced power requirements and 
low blade stresses are found. (Kramer-FIRL) 
W76-02180 


PRESSURE SEWER SYSTEM, 
Equipment/One_ Corp., Schenectady, N.Y. 
(assignee). 


R. P. Farrell, Jr., R. C. Grace, and W. J. Doyle. 
United States Patent 3,904,131. Issued September 

1975, Vol 938, No 2, p 643, September 1975. 1 
ig. 


Descriptors: ‘*Patents, *Sewers, *Sewerage, 
*Waste water treatment, *Sewage treatment, 
Liquid wastes, Pumps. 


Identifiers: *Pressure sewers. 


A patent has been issued for a pressure sewer 
system. This sewage transport system includes a 
combination of several sewage generating sites, 
each of which includes at least one collection tank. 
A grinder is arranged so that the liquid sewage is 
suctioned from the tank and ground liquid slurry 
sewage is discharged from its outlet. A pump has 
its inlet connected to the outlet of the grinder and 
provides a significant discharge flow of ground 
liquid slurry sewage under pressure from its outlet. 
Outlet check valves within the discharge passage 
permit liquid sewage to flow only to the direction 
from the outlet of the pump to a receiving point 
and prevent backflow of pressurized liquid 
sewage.  - aatict ca 

W76-021 


BIOLOGICAL PURIFICATION 
WATER AND SEWAGE. 

French Patent FR 2238-675. Issued March 28, 
1975. Derwent French Patents Abstracts, Vol W, 
No 19, p D3, June 1975. 


OF WASTE 


Descriptors: *Patents, *Biological treatment, 
*Bacteria, *Algae, Nitrogen, Phosphorus, 
Nutrient removal, Biochemical oxygen demand, 
*Waste water treatment, Equipment. 

Identifiers: Symbiosis. 


A system of biological purification of waste water 
and sewage has been patented which involves algal 
and bacterial symbiosis. The conventional ac- 
tivated sludge process reduces the BOD but only 
has a slight effect on nitrogen and phosphorus 
levels. This new process results in a more rapid 
reduction of the BOD and COD; it also reduces 
nitrogen, phosphorus, and pathogenic germs. 
Water is fed into a tank and is illuminated by ap- 
propriately placed lamps. Automatic stirring takes 
place. Unicellular algae and bacteria, naturally 
present in the water to be treated, grow con- 
siderably in the illuminated medium. Bacteria, 
using the oxygen supplied by the algae, degrade 
the organic matter and liberate carbon dioxide. 
Mineral matter is assimilated by the algae. Water is 
pumped to a pressurized énclosure equipped with 
candle filters and the filtered water is collected. 
Secondary or tertiary treatment may also be ef- 
fected in the same tank and the algal material can 
be collected and reused. (Kramer-FIRL) 
W76-02182 


ACTIVATED SLUDGE TREATMENT TANK 
WITH CHEMICAL AERATOR. 

German Patent DS 2324-678. Issued July 31, 1975. 
Derwent German Patent Abstracts, Vol W, No 32, 
p D1, September 1975. 


Descriptors: ‘*Patents, ‘*Activated sludge, 
*Aeration, *Clarification, Biological treatment, 
*Waste water treatment, Separation techniques, 
Equipment. 
Identifiers: 
chamber(ACC) 


Aerators, After clarification 





A patent has been granted for an activated sludge 
treatment tank with a central aerator. One or 
several pipe lines are provided in addition to pipe 
lines connected to a standpipe. These are adjusta- 
ble in height and end in the region of the water sur- 
face of the after clarification chamber (ACC). The 
additional pipe lines terminate in a shaft arranged 
outside of a circular basin. The shaft is con- 
structed to allow the waste water flowing through 
enough time to separate out the floating sludge on 
the water surface and to prevent a short circuiting 
of the flow between the two pipe lines. The shaft is 
equipped with an overflow weir adjustable in 
height, located before the mouth of the pipe line 
ending in the region of the water surface of the 
ACC. A regular withdrawal of excess floating 
sludge from the ACC is possible, maintaining good 
control over this removal process. (Kramer-FIRL) 
W76-02183 


THICKENING ACTIVATED SLUDGE FROM 
EFFLUENT TREATMENT PLANTS. 

Netherlands Patent NL 7316-640. Issued June 9, 
1975. Derwent Netherlands Patents Abstracts, Vol 
W, No. 25, p D1, July 1975. 


Descriptors: *Patents, *Dewatering, *Waste water 
treatment, *Sludge treatment, Activated sludge, 
Biological treatment, Recycling, Treatment facili- 
ties. 

Identifiers: *Sludge thickening. 


A method for thickening activated sludge from 
biological treatment plants has been patented. The 
concentration of sludge discharged from an ef- 
fluent purification plant may be increased by al- 
lowing the flocs of sludge to settle in a reservoir in 
the presence of heavy particles introduced into the 
liquid. The settled material is supplied to at least 
one hydro-cyclone in which the sludge flocs are 
separated from the heavy particles which are recy- 
cled to the reservoir. Sludges which settle only 
with difficulty and/or very slowly may be 
thickened with this system and will achieve con- 
centrations suitable for centrifugation. These 
heavy particles have a high specific gravity rela- 
tive to the sludge flocs and a particle size of 10 to 
100 microns. They may consist of magnetite, fer- 
rosilicon, or suitable types of sand or loess. The 
concentration of heavy particles used to entrain 
~~ had should be less than 25 g/liter. (Kramer- 


W76-02184 


DESIGN SEMINAR FOR LAND TREATMENT 
OF MUNICIPAL WASTEWATER EFFLUENTS. 
DESIGN FACTORS, PART I, 

Metcalf and Eddy, Inc., Palo Alto, Calif. 

C. E. Pound, and R. W. Crites. 

Prepared for Environmental Protection Agency, 
Technology Transfer Program, August, 1975, 50 p, 
2 fig, 12 tab, 37 ref. 


Descriptors: *Design criteria, *Waste water 
disposal, *Municipal wastes, Irrigation, Land use, 
Runoff, Public health, Soils, Monitoring, Waste 
treatment, Water reuse. 

Identifiers: *Land treatment, Overland flow, Infil- 
tration/percolation, Land application. 


As the first of two papers prepared for the En- 
vironmental Protection Agency Technology 
Transfer Program on Land Treatment of Mu- 
nicipal Wastewater Effluents, some of the basic 
design factors for land application are presented. 
Objectives of land application processes are 
discussed, as well as preapplication treatment, 
land suitability, selection of the land application 
process distribution techniques, climatic factors, 
storage, surface runoff control, public health con- 
siderations, and monitoring requirements. 
Because land application systems are site-specific 
and flexible, there are several alternatives. Three 
approaches to land treatment were detailed: irriga- 
tion, for the growth of plants; __infiltra- 


tion/percolation, a high rate application process; 
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and overland flow, using impermeable soils. The 
objectives of irrigation are containment of nutrient 
rates, economic return, and water conservation; 
objectives of infiltration/percolation are ground- 
water recharge; and overland flow is used primari- 
ly for secondary treatment or advanced waste 
water treatment. Land requirements for each type 
of land application include the wetted land area as 
well as miscellaneous buffer areas. Sites must be 
evaluated for climate, to; phy, vegetation, 
geology, and soils. The suitability of a site depends 
upon its location, compatibility with overall land 
use plans, proximity to surface water, and the 
number and size of land parcels. Monitoring is 
considered very important for land treatment 
systems, particular to determine the cation 
a capacity (CEC) of the soil. (Kramer- 


FIR 
W76-02185 


DESIGN SEMINAR FOR LAND TREATMENT 
OF MUNICIPAL WASTEWATER EFFLUENTS. 
DESIGN FACTORS, PART II, 

CH2M/Hill, Denver, Colo. 

G. M. Powell. 

Prepared for Environmental Protection Agency, 
Technology Transfer Program, September 1975, 
68 p, 22 fig, 10 tab, 43 ref. 


Descriptors: *Waste water disposal, *Municipal 
wastes, Irrigation, Groundwater, Irrigation, Land 
use, Design criteria, Environmental effects, Waste 
treatment, Water reuse. 

Identifiers: Effluent loading, Land treatment, 
Groundwater mound. 


As the second of two papers prepared on design 
factors for land treatment of municipal waste 
water effluents, a review of land application 
processes and factors influencing the identifica- 
tion and selection of land application sites is 
presented. Effluent loading constraints, effluent 
loading design and the operation of alternative 
land application systems are detailed. An emphasis 
was placed on the design of a suitable loading rate 
and the requirements for drainage, field investiga- 
tions, monitoring systems, crop selection, irriga- 
tion schedules, and farm management. An exam- 
ple of the selection process was graphically illus- 
trated for Colorado, involving location, land 
availability and costs, environmental impacts, 
loading capacity, and water rights. Impacts on 
groundwater of the high rate irrigation process and 
for infiltration/percolation were compared. Ef- 
fluent loading constraints--climatic, infiltration, 
percolation, nutrient removal, ss, BOD, COD, and 
inorganics--were discussed. In designing a suitable 
and flexible loading rate, the goal should be rela- 
tively constant movement through soil, avoiding 
undesired seasonal load. It was recommended that 
application be increased during the peak of the 
evapotranspirational period. In systems using an 
irrigation method for land treatment, the ground- 
water mound must be taken into account. As this 
mound builds up over time, the loading rate must 
be decreased to postpone the need for drainage. 
(Kramer-FIRL) 

W76-02186 


SURFACE AERATORS FOR’ EFFLUENT 

TREATMENT. 

ale Vol 146, No 4344, p 56, September 12, 
5. 


Descriptors: *Aeration, *Sewage treatment, 
*Waste water treatment, Installation, Treatment 
facilities, Effluents, Dissolved oxygen, Models, 


Lagoons. 
Identifiers: * Aqua-lator surface aerators. 


Floating Aqua-lator surface aerators have been 
developed for the treatment of sewage and indus- 
trial effluents prior to discharge. These were 
designed for installation in a lagoon or river, or ina 
pit or tank at a treatment works. The aerators work 
most efficiently when distributed at progressively 
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increasing distance so that each aerator receives 
effluent from the previous one when the dissolved 
oxygen level drops to about one mg/liter. Two 
basic types of Aqua-lator aerators are series 
FLTM, with ratings of up to 20 hp, comprising a 
glassfiber floating unit supporting an axial pump; 
and series 400, covering ratings of up to 75 hp. 
These models are based on the same principle but 
the series 400 models were designed to follow spe- 
cial hydraulic optimization. Both types of Aqua- 
lator aerators can be equipped with anti-swirling 
devices. Other options include a draft tube for 
deep tank operation and an antierosion device for 
very shallow lagoons. (Kramer-FIRL) 

W76-02187 


MUNICIPAL WASTEWATER REUSE IN THE 
US. 

SCS Engineers, Long Beach, Calif. 

C. J. Schmidt, I. Kugelman, and E. V. Clements, 
Il 


Journal Water Pollution Control Federation, Vol 
po No 9, p 2229-2245, September 1975, 18 tab, 2 
ref. 


Descriptors: *Water reuse, *Municipal wastes, 
*Recycling, Irrigation, Groundwater, Water pollu- 
tion control, Groundwater resources, Municipal 
water, Waste water treatment, Lakes, Cooling 
water. 

Identifiers: *Waste water reuse, Industrial reuse. 


A state-of-the-art survey was compiled on existing 
municipal waste water reuse systems. The exam- 
ples provided emphasize direct reuse of the water 
as it leaves the treatment plant. Data were or- 
ganized into the categories of: irrigation and other 
agricultural uses, cooling water, industrial process 
water, boiler feed water, recreational lakes, fish 
propagation, and nonpotable domestic use. Opera- 
tions for 358 sites in the United States were stu- 
died. Of these locations, about 95% were in the 
semi-arid southwest states of Texas, California, 
Arizona, New Mexico, Colorado, and Nevada. 
Total reuse volume was 133 bil gal, exclusive of 
groundwater recharge. About one quarter of the 
plants furnishing waste water for irrigation in 1972 
provided only primary treatment. While many ir- 
rigation systems were intended as disposal 
methods, there has been increased concern that 
pollution and infiltration may have an adverse ef- 
fect on groundwater resources. Only 14 industrial 
plants now use municipal waste water, and poten- 
tial industrial reuse opportunities have not been 
recognized. Treated municipal waste water has 
been used for cooling water makeup at 12 facili- 
ties. This is probably the most underdeveloped 
reuse potential of such waste waters. Three 
California municipal treatment plants now provide 
treated effluent for major lake recreational pro- 
jects; these are successfully providing high quality 
effluent, and pose no health hazards. Overall, only 
a small percentage of municipal waste water is 
reused in this country, and continued development 
of reclamation programs is recommended. 
(Kramer-FIRL) 

W76-02189 


WASTE WATER AERATION WITH OXYGEN 
(ABWASSERBELUEFTUNG MIT 
SAUERSTOFF), 

F. Karnovsky. 

Abwassertechnik, Vol 26, No 3, p 18-20, 1975. 6 
fig. 


Descriptors: *Waste water treatment, *Aeration, 
*Oxygen, Sludge treatment, Biological treatment, 
Oxygenation. 

Identifiers: UNOX process. 


Methods and equipment for the aeration of waste 
water with technical-grade oxygen rather than 
with air, as developed by Union Carbide, Airco, 
Ames Crosta, and Linde AG, are described. The 
UNOX system developed by Union Carbide uses 
series-connected closed aerator tanks into which 


45 


oxygen is admitted through perforated pipes. The 
Airco System uses tubular reactor for the ox- 
ygenation of waste water mixed with oxygen-en- 
riched activated sludge and return sludge. A com- 
bination of a first biological stage with oxygen and 
a second flotation stage using air was used experi- 
mentally in France. Compared with conventional 
aeration, oxygenation offers an increased oxygen 
content in the waste water, increased sludge con- 
centration, and consequently an increased purifi- 
cation efficiency at a slightly increased operating 
cost. (Takacs-FIRL) 

W76-02190 


FLOW EQUALIZATION--PLUS FOR WASTE- 
WATER TREATMENT PLANTS. 

Civil Engineering--ASCE, Vol 45, No 9, p 66-68, 
September 1975, 2 fig, 1 tab. 


Descriptors: *Flow rates, *Waste water treatment, 
*Treatment facilities, Retention, Effluents, 
Design criteria, Economics. 

Identifiers: *Flow equalization, *Retention basins, 
Peak flows. 


Flow equalization for waste water treatment 
processes is discussed, particularly the achieve- 
ment of equalization by building retention basins 
at the treatment site. Advantages of a ‘steady- 
state’ waste water treatment process are the 
potential for better biological and chemical ac- 
tions, resulting in improved effluent; design 
economies with the elimination of peak flows; 
power savings; and operation reliability. Two EPA 
projects in Michigan were investigated in detail. 
One at Ypsilanti uses an in-line retention basin 
where all flow is passed through the basin and the 
other, at Walled Lake, uses a side-line basin where 
only excess flows are diverted. One reason that 
more plants have not used retention basins is that 
traditional plant design includes oversize 
clarifiers. Because of EPA effluent standards, 
plants must now be designed for peak flows. 
Proponents of flow equalization believe that 
design should return to average flow criteria. The 
cost effectiveness advantage of flow equalization 
rather than overdesigning has not been resolved. 
Besides regulatory agency restrictions, cost deci- 
sion on flow equalization will depend upon in- 
dividual factors for a given plant, such as size of 
facility, flow variations, quality of influent, 
desired quality of effluent, and site considerations. 
(Kramer-FIRL) 

W76-02191 


DIFFERENT AERATION SYSTEMS FOR 
GROUNDWATER AND SURFACE WATER 
(VERSCHIEDENE SYSTEME ZUR BELUEF- 
TUNG VON GRUNDUND OBERFLAECHEN- 
WASSER), 

B. Moergeli, and J. Ginocchi. 

Chemie-Technik, Vol 4, No 5, p 175-178, 1975, 9 
fig, 13 ref. 


Descriptors: *Groundwater, *Surface waters, 
*Aeration, *Water treatment, *Waste water treat- 
ment, Biological treatment, Equipment. 
Identifiers: Aerators. 


Different types of aeration systems for ground- 
water and surface water are described and com- 
pared. Open aeration systems such as atomizers, 
ring aerators, and corrugated foil type aerators 
have diffusion coefficients of 150/hr, 50/hr, and 
170/hr, as well as surface loads of 250 cu m/sq m 
per hr to 800 cu m/sq m per hr, respectively. 
Closed aerating systems are bubbling aerators or 
surface aerators, such as roller and gyro type aera- 
tors, or aerators with submerged pumps. Surface 
aerators are used when the water to be aerated has 
sufficient flow speed. The closed type Sulzer aera- 
tor, consisting of a cylinder providing for intense 
mixing of the two phases and for continuous 
renewal of the phase boundary, proved to be most 
efficient of all aerators investigated. It adopts the 
Static system and parallel flow of water and com- 
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Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


pressed air. It ensures a diffusion coefficient of 
170/hr and surface loads of up to 1,000 cu m/sq m 
r hr. (Takacs-FIRL) 
6-02192 


HORSHAM TESTS COMPLETE. 
For primary bibliographic entry see Field 8G. 
W76-02194 


SEWAGE DISPOSAL PLANT WITH AUTO- 
MATIC CONTROL SYSTEM. 

Hokushin News, Vol 18, No 1, p 4-12, May, 1975, 
10 fig, 5 tab. 


Descriptors: *Sewage disposal, *Waste water 
treatment, *Control systems, *Automation, Flow 
meters, Aeration, Biological treatment, Water 
treatment, Filtration, Chemical precipitation, 
Ozone, Ion exchange, Activated carbon. 


A general discussion was presented on a control 
system for waste water treatment. Control of in- 
flow waste water was done by an electromagnetic 
flow meter and a P-B flume was used for outflow 
water. Sludge at the bottom of the initial sedimen- 
tation basin was removed periodically, particularly 
when it reached a high concentration (1-1.5%). An 
ultra-sonic damping device was used to give 
signals to stop the removal when the sludge con- 
centration was too low. The flow rate of inlet air to 
the aeration tank was usually proportional to the 
flow rate of inflow waste water and the ratio was 
determined by dissolved oxygen, BOD, and 
suspended solids. Sludge was usually digested at 
about 35 degrees C and the heating was accom- 
plished by passing hot water at about 55 degrees C 
or by directly introducing steam. The fermentation 
temperature was controlled by a platinum-re- 
sistance type meter. A three-phase treatment 
method was applied for water treatment by using, 
microfiltration, coagulation-precipitation, high 
speed filtering with sand, ozone oxidation, ion 
oars ph and activated carbon. (Su-FIRL) 
1 


ARTIFICIAL GROUNDWATER RECHARGE 
AND WASTEWATER RECLAMATION, 

Suffolk County Dept. of Health, N.Y. 

J.J. Baffa. 

Journal of the American Water Works Associa- 
tion, Vol 67, No 9, p 471-476, September, 1975, 8 
fig, 5 ref. 


Descriptors: *Recharge, *Groundwater, 
*Recycling, Water supply, Conservation, 
Economics, Injection wells, Municipal wastes, 
Water reuse. 

Identifiers: *Artificial groundwater recharge, 
Groundwater management. 


Economic, conservation, and research factors per- 
tinent to artificial groundwater recharge and waste 
water reclamation were discussed. Artificial 
recharge of aquifers has been used successfully 
for groundwater management in preventing losses 
to stream flow. Research has been conducted on 
hydraulic aspects, particularly on how to most ef- 
ficiently use the soil and recharge water interface 
to allow maximum rates of transfer of recharge 
water to the aquifer. The capability of these 
systems to remove nitrogen from waste waters has 
been of considerable interest. A pilot plant shallow 
well injection system was tested. Effluent from a 
municipal single-stage trickling filter plant was in- 
jected through wells, which were then used for 
water quality sampling. After a three-year period, 
water quality parameters were separated into two 
categories: those of a soluble stable mineral 
character such as chlorides and alkalinity; and 
those with latent biological propensities such as 
nitrogen compounds, sulfates, phosphates, carbon 
dioxide, and organic solids. Concentrations found 
were affected by the amount of water recharged, 
the amount of natural groundwater flow (which 
causes dilution), changes in aquifer permeability 


from clogging, and biochemical effects of bacterial 
action. It was concluded that for all water quality 
parameters, adsorption and dilution were impor- 
tant factors. To reduce soil clogging and to prevent 
release of unwanted nitrogenous compounds, it 
was suggested that organics and nutrients be 
removed by tertiary treatment, particularly when 
the objective of artificial recharge is municipal 
water supply. (Kramer-FIRL) 

W76-02197 


COLLECTION AND PURIFICATION OF 
WASTEWATERS (AUFFANGEN UND 
REINIGEN VON ABWAESSERN). 
Kunstotosffberater, Vol 20, No 8, p 390, August 
1975. 


Descriptors: *Runoff, *Storm water, Pollution 
identification, Chemical industry, *Waste water 
treatment, Water discharge, Treatment facilities. 
Identifiers: *Collection basins. 


The uncontrolled runoff of chemically con- 
taminated storm water near a chemical plant in 
southern England made it necessary to build an 11 
million liter-capacity collection basin measuring 
107 m x 38 m at a maximum depth of 7.5 m. The 
bottom of the basin was tightly sealed by means of 
Hypalon, a _ weather-proof chemical-resistant 
synthetic rubber soil manufactured by Burke 
Rubber Company, San Jose, California. The black 
foil is 0.76 mm thick, and is composed of two 
Hypalon layers and an interposed nylon layer. The 
guaranteed service life of the foil is 20 yr. The con- 
taminated storm runoff collected in the basin is 
pumped over to a treatment unit before being 
discharged into a river. (Takacs-FIRL) 

W76-02198 


SEWER PIPE RUN PASSES DEFLECTOMETER 
TESTS. 

For primary bibliographic entry see Field 8G. 
W76-02200 


CAPACITIES OF STACKS IN SANITARY 
DRAINAGE SYSTEMS FOR BUILDINGS, 
National Bureau of Standards, Washington, D.C. 
For primary bibliographic entry see Field 8B. 
W76-02201 


PLASTIC PIPE USE GROWS FOR SEWER 
MAIN INSTALLATIONS. 

For primary bibliographic entry see Field 8G. 
W76-02202 


BIG BACKHOE BOOSTS SEWER FOOTAGES. 
For primary bibliographic entry see Field 8C. 
W76-02203 


BACKHOE AND LOADER TEAM UP ON 
UNUSUAL SEWAGE SYSTEM. 

For primary bibliographic entry see Field 8C. 
W76-02204 


METHOD AND APPARATUS FOR THE PURIFI- 
CATION OF AQUEOUS EFFLUENT, 

J. R. Kaelin. 

United States Patent 3,910,838, Issued October 7, 
1975. Official Gazette of the United States Patent 
Office, Vol 939, No 1, p 340, October, 1975, 1 fig. 


Descriptors: ‘*Patents, ‘*Aeration, *Oxygen, 
*Waste water treatment, *Liquid wastes, Equip- 
ment, Effluents, Tanks, Mixing, Tanks. 


A patented method for treating liquid wastes has 
been described. Effluents are conducted directly 
into one end of a closed tank. This tank is located 
within a residence tank of larger capacity. Oxygen 
or an oxygen mixture is supplied to the effluent as 
it is conducted into the mixing tank. This ox- 


ygenated liquid is then passed through an extended 
flow path within the mixing tank, increasing the 
reaction between the oxygen and the effluent. The 
oxygenated waste is then discharged from the 
other end of the mixing tank into the residence 
tank through several conduits. These conduits are 
arranged near the floor of the residence tank and 
oriented so that a strong rotary flow is produced in 
this region, avoiding the formation of sludge 
deposits. Part of the oxygenated effluent is recy- 
cled back into the mixing tank, and excess ox- 
ygenated effluent is removed from the residence 
tank. (Kramer-FIRL) 

W76-02205 


SEPTIC TANK TEE, 

E. J. Maroschak. 

United States Patent 3,904,228, Issued September 
9, 1975. Official Gazette of the United States 
Patent Office, Vol 938, No 2, p 676, September, 
1975, 1 fig. 


Descriptors: *Septic tanks, *Patents, *Sewage 
disposal, *Waste disposal, Equipment, Waste 
water treatment. 

Identifiers: *Septic tank tee. 


A septic tank tee adapted for use with a septic tank 
was patented. It is formed of plastic, and has an 
elongate tubular body with open opposite ends and 
a relatively short tubular branch member, also 
with open opposite ends. One end of the branch 
member is secured to the body member between 
its ends and perpendicular to it. The branch 
member carries a split collar to aid in anchoring 
the tee in operative position to the septic tank. In 
operative position the tee’s body member will be 
upright within the tank and its branch member will 
extend through an opening in the tank’s side wall. 
The end of the split collar closest to the body 
member will extend out from the branch member 
and will engage the septic tank’s outer wall. The 
split collar has an outer circumferential extent cor- 
responding to the outer circumference of the 
branch member which carries it, and it is secured 
to the branch member. (Beale-FIRL) 

W76-02207 


SURFACE VENTILATION ROTOR, 

J. R. Kaelin. 

Canadian Patent 972, 485, Issued August 5, 1975. 
Patent Office Record, Vol 103, No 31, p 85-86, Au- 
gust, 1975. 


Descriptors: ‘*Patents, ‘*Aeration, *Oxygen, 
*Waste water treatment, Equipment, Mixing. 
Identifiers: Surface aeration rotor. 


A survey aeration rotor has been patented for ad- 
ding oxygen or an oxygen mixture into waste 
water to be clarified. Equipment includes at least 
two annular blade sets, an inner blade set and an 
outer blade set, each including several blades. 
These define the outer and inner fluid channels. 
The sets are concentric and a dividing wall is 
located between the blade sets. The innermost 
channels are curved within vertical planes so that 
the waste water entering the inner channels from 
below is deflected within these channels though an 
angular displacement of about 90 degrees. Waste 
water than emerges from the periphery of the rotor 
in an almost horizontal direction. The outer chan- 
nels are inclined vertically upward and radially 
outward; waste water entering these outer chan- 
nels from below is conducted so that it emerges 
from the periphery of the rotor in paths which in- 
tersect the horizontal exit paths of the inner chan- 
nels. Thus, intensive mixing of the waste water ex- 
iting from the fluid channels takes place. (Kramer- 
FIRL) 

W76-02209 


SLUDGE DEWATERING PROCESS AND AP- 
PARATUS, 
S. A. Degremont. 
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Australian Patent 463,062, Issued July 17, 1975. 
Official Journal of Patents, Trade Marks and 
Designs, Vol 45, No 25, p 2805, July, 1975. 


Descriptors: *Patents, *Dewatering, *Waste water 
treatment, *Liquid wastes, Suspended solids, 
Screens, Waste disposal, Equipment. 

Identifiers: Endless screen belts. 


A patent has been issued for a process to dewater 
flowing liquids which contain suspended solids 
and water. The effluent is passed onto the top sur- 
face of an endless screen belt which has openings 
sized to retain the suspended solids. Free water 
drains through the belt, and conveys the partially 
dewatered material. The top of the screen belt is 
close to a moving capillary belt with pores sized so 
as to develop a capillary force with respect to the 
remaining water in the liquid. This liquid material 
is further dewatered; the capillary belt is re- 
peatedly diverted away from the moving screen 
belt and the absorbed water is squeezed out of the 
capillary belt each time. The dewatered material is 
transferred from the screen belt to a roller for sub- 
sequent discharge into a container. (Kramer- 
FIRL) 

W76-02210 


INSTALLATION FOR SEWAGE TREATMENT, 
Cherne Industrial, Inc., Edina, Minn. (assignee). 

L. G. Cherne, H. C. Grounds, and H. O. 

Halvorson. 

United States Patent 3,905,904, issued September 
16, 1975. Official Gazette of the United States 
Patent Office, Vol 938, No 3, p 1235, September, 
1975, 1 fig. 


Descriptors: *Sewage treatment, *Waste water 
treatment, Treatment facilities, Activated sludge, 
Patents, Equipment, Sludge, Settling basins. 


A patent has been issued for a sewage treatment 
facility. The installation is an open topped ac- 
tivated sludge sewage aeration treatment channel 
with a bottom and sides which form an endless 
closed loop path. This path provides a variable 
volume activated sludge treatment reservoir for 
containing and treating a biological mixed liquor. 
There is a device for delivering partially treated 
sewage into the activated sludge treatment 
chamber at one location along the path at variable 
volume rates. The delivery rates usually cor- 
respond to the normal variations in volume rates at 
which the raw sewage is received. The sewage is 
continuously circulated with activated sludge as 
mixed liquor in one direction around the closed 
loop path in the channel at a linear rate of flow 
which will prevent settling out of suspended solids 
in the channel. The mixed liquor is passed to a 
sludge settling tank at a relatively constant rate by 
a feeding device. The volume rate will be at least 
equal to the average of the variable volume rates at 
which the sewage is delivered to the activated 
sludge treatment reservoir. The mixed ‘iquor is 
separated into sludge and remaining clear liquid ef- 
fluent in the sludge settling tank. Overflow means 
are provided for feeding the mixed liquor from the 
treatment channel to the sludge settling tank at a 
higher rate than normal whenever the depth of the 
liquor in the channel exceeds a given maximum 
level. (Orr-FIRL) 

W76-02211 


SEWER AUGERING MACHINE, 
For primary bibliographic entry see Field 8G. 
W76-02212 


METHOD AND APPARATUS FOR 
PROCESSING REFUSE, SEWAGE AND/OR 
WASTE MATERIAL INTO A SOURCE OF 
ENERGY, 

V. Jackman, J. V. McKeever, H. F. Ferguson, and 
J.B. Sotak. 

United States Patent 3,910,775, Issued October 7, 
1975. Official Gazette of the United States Patent 
Office, Vol 939, No 1, p 323, October, 1975, 1 fig. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Descriptors: *Patents, *Dewatering, *Waste 
disposal, Recycling, Fuels, Sewage *Waste water 
treatment, Filtration, Equipment, Suspended 
solids. 

Identifiers: *Refuse. 


A system has been patented for the processing of 
refuse and sewage into a stable fuel material. Col- 
lected heterogeneous refuse is collected, and 
ferro-magnetic objects are separated out. The col- 
lected refuse is then shredded; waste is added; and 
the mixture is compressed, dewatered, and fed to 
a filtration system. Raw sewage is passed through 
the filter bed where solids, matter in suspension, 
and precipitates are filtered from the raw sewage 
by filter briquettes. Expended filter briquettes are 
removed from the filter bed, and these are de- 
watered and made into pellets. Waste is than 
mixed with the pellets, and the entire mixture is 
again compressed, dewatered and briquetted into a 
form of fuel. (Kramer-FIRL) 

W76-02214 


PLANT FOR WASTEWATER TREATMENT, 
FMC Corp., San Jose, Calif. 

Q. L. Hampton, and E. J. Matras. 

Canadian Patent 974,336, Issued September 9, 
1975. Patent Office Record, Vol 103, No 36, p 74, 
September, 1975. 


Descriptors: *Patents, *Waste water treatment, 
*Tanks, *Aeration, Sludge treatment, Separation 
techniques, *Treatment facilities, Biological treat- 
ment, Equipment. 

Identifiers: Modular settling tanks. 


A patent has been issued for a waste water treat- 
ment facility. Equipment is provided for convert- 
ing a basic unitary tank structure into a series of 
communication treatment zones. This is achieved 
by introducing a self-supporting modular settling 
tank with liquid fillable fillets as part of the struc- 
ture. Thus the member may be anchored in posi- 
tion, providing watertight tank member segments 
which operate as cooperative treatment zones. 
The modular tank member provides the basic sup- 
port structure for the aeration system required to 
convert an adjacent tank segment into an aeration 
zone. It also effects the removal of sludge 
separated in the modular tank member from mixed 
liquor received from the aeration zone. Therefore, 
part of the sludge can be returned to the aeration 
tank and the remainder discharged to any addi- 
tional treatment zones. (Kramer-FIRL) 

W76-02215 


MINI SEWAGE TREATMENT SYSTEM, 

D. H. Call, E. L. Atwood, J. A. Cary, and J. D. 
Surette. 

United States Patent 3,914,173, Issued October 21, 
1975. Official Gazette of the United States Patent 
Office, Vol 939, No 3, p 1461, October, 1975, 1 fig. 


Descriptors: *Patents, *Waste water treatment, 
*Irradiation, *Biological treatment, *Sewage treat- 
ment, Sedimentation, Odor, Aeration, Ultraviolet 
radiation, Filtration, Water reuse. 


A treatment method for raw sewage has been 
patented. The sewage is passed to a primary 
digestion tank where it is digested by bacterial ac- 
tion. From the primary digestion tank, the sewage 
is conducted to a second stage digestion tank to 
obtain more complete bacterial action and further 
digestion. The digested product is selectively 
passed from the second tank alternately through 
one of two strainers composed of plastic screening 
material with approximately a one fourth inch 
mesh. The product from the strainers is then 
passed to each of three settling tanks for a 
predetermined amount of time, permitting any 
remaining sediment to settle to the bottom of the 
tank. A portion of the product from the settling 
tanks is returned to the primary digestion tank for 
recirculation at predetermined intervals. The set- 
tling tanks product is selectively passed to one of 
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two filtering and odor neutralizing cells in an al- 
ternate sequence, which is controlled according to 
the fluid conducting conditions of the cells. From 
the filtering and odor removal cell, the product 
than passes to an aeration-radiation unit, where it 
is broken up into minute particles and treated with 
sterilizing ultra-violet radiation. The resultant 
product is a reusable odorless liquid. (Kramer- 
FIRL) 

W76-02216 


TWO CITIES TEST REVERSE OSMOSIS 
SYSTEM. 

The American City and County, Vol 90, No 9, p 
122, September, 1975. 


Descriptors: *Sewage disposal, *Pilot plants, 
*Reverse osmosis, *Calfornia, *Irrigation, Salini- 
ty, Water purification, Waste water treatment, 
Recycling, Water reuse. 

Identifiers: Salt removal, Waste water reuse. 


A pilot project for the removal of salts from 
treated waste water is being developed by the ci- 
ties of Escondido and San Diego, California. 
Secondary sewage effluent (about 150,000 gpd) 
from the Escondido southside water reclamation 
facility had been limited in use to pasture irrigation 
because its dissolved salt content was 1550 ppm. 
With this system, a reverse osmosis method will 
reduce the salinity by 95% to approximately 75 
ppm. The treated water will be recombined with 
conventional effluent to produce a mixture suita- 
ble for irrigating plants and shrubs with low to 
moderate salt tolerance. The cities plan to use the 
water to irrigate a golf course and other areas in 
the Escondido Kit Carson Park. Other reverse os- 
mosis systems have been successful in California 
industrial plants. One such example is the Bur- 
roughs Corporation in San Diego, which has 
reduced its water purification costs by 75% with a 
50,000 gpd reverse osmosis system. (Kramer- 
FIRL) 

W76-02217 


INVESTIGATION OF THE HYDRAULICS OF 
HORIZONTAL DRAINS IN PLUMBING 
SYSTEMS, 

National Bureau of Standards, Washington, D.C. 
For primary bibliographic entry see Field 8B. 
W76-02218 


CURRENT TRENDS IN PACKAGED WASTE- 
WATER TREATMENT FACILITIES, PART I, 
New Jersey Inst. of Tech., Trenton. Dept. of Civil 
and Environmental Engineering. 

R. Dresnack, and W. Miller. 

Water and Sewage Works, Vol 122, No 9, p 96-99, 
September, 1975, 11 fig. 


Descriptors: *Waste water treatment, *Treatment 
facilities, *Aeration, Biological treatment, 
Anaerobic conditions, Aerobic conditions, 
Economics, Installation, Oxygen, Oxidation, Dis- 
infection. 

Identifiers: Packaged treatment plants, Chemical 
treatment, Physico-chemical treatment. 


A state-of-the-art review of package waste water 
treatment is presented, including performance 
data and a selction guide. Extended aeration ac- 
tivated sludge is described; the main components 
of an extended aeration plant are the bar screen, 
comminutor, aeration tank clarifier return sludge 
pump, aerobic sludge digester, and chlorination 
facilities. Two types of package aeration plants are 
illustrated. Such package plants can offer the flexi- 
bility of many types of combinations of aeration 
volume and clarifier sizes, for more economical in- 
stallation. A variation, the Oasis Process, uses 
pure oxygen in place of air to aerate the mixed 
liquor. Another package process, the Bio-Disc 
system, has been designed and fabricated in 
modules for both package and separate component 
treatment plants. One type of Bio-Disc plant is 
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Group 5D—Waste Treatment Processes 


described, which uses a combination of aerobic 
and anaerobic treatment processes. Other 
packaged systems are of the chemical and 
physico-chemical types. Chemical treatment of 
waste water requires that chemicals react with 
each other and with the constituents of waste 
water to produce a flocculant precipitate and thus 
will either: increase the sedimenation rate; release 
oxidizing ions to oxidize the organic matter; or kill 
organisms to disinfect the waste water. (See also 
W76-00272) (Kramer)FIRL) 

W76-02219 


METROPOLITAN OPERATED DISTRICT FOR 
SEWAGE EFFLUENT-IRRIGATION WATER 
EXCHANGE, 

Arizona Water Resources Research Center, Tuc- 


son. 
C. B. Cluff, and K. J. DeCook. 

In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, 1974, Flagstaff, Arizona, p 94-98. 1 fig, 1 ref. 


Descriptors: *Water reuse, *Irrigation water, 
*Water conservation, *Water supply, *Water 
sources, Sewage treatment, Reclaimed water, 
Arizona, Water utilization, Planning, Water wells, 
Irrigation wells, Water management(Applied), Al- 
ternative planning, Alternative water use, Ground- 
water. 

Identifiers: Tucson(Ariz). 


A plan for the reuse of sewage effluent is proposed 
for the city of Tucson, Arizona. Several kinds of 
use would be possible, but utilization for irrigation 
of existing farmland in the Avra-Marana area 
seems particularly attractive for several reasons: 
(1) conveyance can be accomplished by gravity 
flow, (2) no tertiary treatment is required for the 
presently grown crops, (3) the nutrients in the ef- 
fluent would be better used, and (4) effluent use 
would reduce the pumpage of high quality ground- 
water, conserving it for municipal or other uses. 
An exchange of wastewater for groundwater for 
use in the city system is seen as a good alternative 
to the present practice of the city purchasing farm- 
land in Avra Valley in order to acquire the ground- 
water for conveyance to the Tucson basin. Objec- 
tives to maximize the quantity and efficiency of 
wastewater use may not appear compatible with 
the profit maximization motive of the individual 
farmer, and suitable provisions will have to be 
written into wastewater sales agreements to assure 
coordination between user and supplier. (Robinett- 
Arizona) 

W76-02228 


WATER RESOURCE ALTERNATIVES FOR 
POWER GENERATION IN ARIZONA, 

Arizona Univ., Tucson. Dept. of Nuclear En- 
gineering. 

For primary bibliographic entry see Field 3E. 
W76-02243 


METHOD AND APPARATUS FOR THE DISIN- 
FECTION OF LIQUIDS BY ANODIC OXIDA- 
TION AND PRECEDING REDUCTION, 
Sachs-Systemtechnik G. M. b. H., Schweinfurt 
(West Germany), (assignee). 

For primary bibliographic entry see Field 5F. 
W76-02251 


SLIME INHIBITOR FOR USE IN INDUSTRIAL 
WATER RECIRCULATING SYSTEMS, 

J. Tuomarla, K. Raisanen, and A. Arvinen. 

U.S. Patent No 3,910,839, 3 p, 3 tab, 6 ref; Official 
Gazette of the United States Patent Office, Vol 
939, No 1, p 341, October 7, 1975. 


Descriptors: *Waste water treatment, *Patents, 
*Water purification, *Industrial water, 


*Inhibitors, *Recirculated water, Slimes, Fungi- 
cides, Bactericides, Chemical reactions, Pulp and 
paper industry. 


When selecting a suitable inhibitor for the treat- 
ment of recirculated waters, the primary con- 
siderations are the toxicity of the agent, its stabili- 
ty, its ease of application, and its effect on a max- 
imum number of different micro-organism species. 
Particularly important is the effect of the agent on 
the maximum number of different species of bac- 
teria, yeast and mold fungi and algae encountered 
in practice, since in case the effect of the utilized 
agent with respect of some species is clearly low, 
these resistant species may be enriched in the 
system under treatment. This invention relates to a 
method of inhibition of slime formation in industri- 
al water recirculating systems by treating the 
systems with 5-nitrofurfurylalcohol, optionally 
together with further micro-organism inhibitors. 
These substances are particularly applicable for 
the recirculated water in the pulp and paper indus- 
try. For the effective use of the substances they 
must be converted into water soluble or easily 
dispersible form. For such purposes various inor- 
ganic and organic acids and aliphatic or aromatic 
solvents can be utilized. When desired, a small 
amount of surfactive agents may be added to the 
solution. (Sinha-OEIS) 

W76-02253 


METHOD AND APPARATUS FOR TREAT- 
MENT OF LIQUID WASTES, 

Nittetsu Chemical Engineering Co. Ltd., Tokyo 
(Japan). (Assignee). 

M. Akune, and K. Yoshii. 

U. S. Patent No 3,912,577, 5 p, 2 fig, 17 ref; Offi- 
cial Gazette of the United States Patent Office, 
Vol 939, No 2, p 919, October 14, 1975. 


Descriptors: *Patents, *Waste water treatment, 
Water quality control, Water pollution control, 
*Industrial waste, *Organic wastes, Waste 
disposal, Evaporation, Incineration, *Liquid 
wastes. 

Identifiers: High-temperature exhaust gases. 


A method and a system is disclosed for treating 
liquid waste containing a mixture of organic and 
inorganic substances or organo-metallic com- 
pounds by dehydrating, concentrating and com- 
busting it and recovering the ash produced as a 
slurry, and utilizing the high temperature com- 
bustion exhaust gases for concentrating additional 
waste. The heat evolved from the waste and from 
the auxiliary fuel is recovered in the form of 
steam, which is then utilized for reducing the 
water content of the waste, thus saving in auxiliary 
fuel consumption. A part of the combustion ex- 
haust gases having temperatures of over 800 deg C 
is directly injected into a water-containing 
recovery vessel and any inorganic substances and 
any ash such as sodium carbonate contained in the 
exhaust gases are recovered in the form of a slur- 
ry, while the remaining part of the exhaust gases is 
directly contacted with the waste to evaporate the 
water in the waste and concentrate it. (Sinha- 
OEIS) 

W76-02261 


APPARATUS FOR AND A METHOD OF PURI- 
FYING WASTE FLUID, 
United States Steel 
(Assignee). 

W. Didycz, and D. Glassman. 

U.S. Patent No 3,912,578, 9 p, 5 fig, 2 tab, 19 ref; 
Official Gazette of the United States Patent Of- 
fice, Vol 939, No 2, p 919-920, October 14, 1975. 


Corp., Pittsburgh, Pa. 


Descriptors: *Patents, *Waste water treatment, 
Water purification, Water quality control, Water 
pollution control, ‘Desalination processes, 
Separation techniques, Condensation, Water 
reuse, Equipment. 

Identifiers: Coke processing plants. 
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This invention provides an improved (frontward 
and backward flow) apparatus for and method of 
purifying waste fluid containing waste water and 
corrosive salts with waste steam from a coke 
quenching apparatus to produce substantially pure 
salt free condensate. The method consists of 
vaporizing a portion of the waste fluid and concen- 
trating the corrosive salts in the residual waste 
fluid to form a concentrate; heating the concen- 
trate in heat exchange relationship with either high 
temperature steam or the waste steam; vaporizing 
a second portion of the concentrate and concen- 
trating the corrosive salts to form a second con- 
centrate; condensing the second vaporized portion 
and the steam to form substantially salt free con- 
densate; and utilizing the substantially salt free 
condensate in an industrial application. This 
eliminates the disposal of waste fluid and the con- 
tamination of the atmosphere, if the waste fluid 
were employed to quench the coke in the coke 
quenching apparatus and thus utilizes the waste 
steam. (Sinha-OEIS) 

W76-02262 


CLEANING OF MEMBRANE SURFACES, 
Universal Oil Products Co., Des Plaines, Ii. 
(Assignee). 

For primary bibliographic entry see Field 3A. 
W76-02263 


METHOD FOR REMOVING AND DECOLORIZ- 
ING AQUEOUS WASTE EFFLUENTS CON- 
TAINING DISSOLVED OR DISPERSED OR- 
GANIC MATTER, 

Energy Research and Development Administra- 
tion, Washington, D.C. (Assignee). 

F. N. Case, and E. E. Ketchen. 

U. S. Patent No 3,912,625, 4 p, 5 tab, 7 ref; Official 
Gazette of the United States Patent Office, Vol 
939, No 2, p 931, October 14, 1975. 


Descriptors: *Patents, *Waste water treatment, 
*Industrial wastes, *Water pollution control, 
*Water quality control, *Adsorption, Liquid 
wastes, Separation techniques, Organic matter, 
Radiation, Radioisotopes. 
Identifiers: Regeneration. 


A method is_ disclosed which removes 
chromophoric organic matter from an aqueous 
waste effluent by sorption on a carbonaceous sor- 
bent while concurrently regenerating the sorbent 
and converts colored organic compounds into 
colorless or less colored form. The process is com- 
prised of mixing an aqueous waste effluent con- 
taining dissolved or dispersed chromophoric or- 
ganic matter with a carbonaceous sorbent of the 
character described while irradiating the effluent- 
sorbent mixture with high energy radiation. In the 
context of this invention, high energy radiation 
means that form of radiation which has the capaci- 
ty to destroy or convert organic compounds con- 
taining chromophoric groups into colorless or less- 
colored form. In this invention cobalt-60, a 
gamma-emitting isotope, is used as an effective 
source of high energy radiation. Other functionally 
equivalent radiation sources may be used to prac- 
tice this invention, such as Cs-137, Ce-134, Ir-192, 
and Eu-152, 154. (Sinha-OEIS) 

W76-02264 


FLUID TREATMENT APPARATUS, 

E. L. Karlson. 

U.S. Patent No 3,912,636, 5 p, 6 fig, 12 ref; Offi- 
cial Gazette of the United States Patent Office, 
Vol 939, No 2, p 935, October 14, 1975. 


Descriptors: *Patents, *Waste water treatment, 
*Industrial wastes, *Sewage treatment, Water pol- 
lution control, Water quality centrol, Separation 
techniques, Ion exchange, F.esins, Equipment, 
Pollution abatement. 

Identifiers: Endless belt. 
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This invention provides apparatus by which 
selected materials may be removed from fluid 
media traveling along a flow path. Separation 
takes place when an endless foraminous belt 
moves through the flow path. The belt contains 
elongated bag-like containers made of fluid perme- 
able material adapted for containing ion exchange 
materials and arranged on the surface of the belt 
along its peripherial length. (Sinha-OEIS) 
W76-02266 


BIOFLOCCULATION AND THE ACCUMULA- 
TION OF CHEMICALS BY FLOC-FORMING 
ORGANISMS, 

Ohio State Univ., Columbus. Dept. of Microbiolo- 


PR. Dugan. 

Available from the National Technical Informa- 
tion Service, Springfield, Va. 22161. Environmen- 
tal Protection Agency, Report EPA-600/2-75-032, 
September 1975. 136 p, 51 fig, 21 tab, 100 ref. EPA 
1BB043, 17050 DFJ. 


Descriptors: *Activated sludge process, 
*Adsorption, Microbiology, Bacteria, *Colloids, 
*Ions, *Radioactive wastes, Waste disposal, 
*Sewage treatment, Aerobic bacteria, *Sludge, 
*Water pollution, Sewage treatment, Coagulation, 
Organic compounds, Pesticides, Slime, Sedimen- 
tation. 

Identifiers: Systematics, Flocculating gels. 


Several floc-forming bacteria were isolated from 
polluted water. All organisms studied produced 
extracellular polymer fibrils that were related to 
slime matrix and flocculation. The extracellular 
polymers have high adsorption capacity for: solu- 
ble metal and other mineral ions, soluble organic 
nutrients (BOD), soluble toxic organics, insoluble 
mineral particles and insoluble organic particu- 
lates. The bacteria remove BOD by physical ad- 
sorption as well as by oxidative metabolism and 
can convert oxygen demanding organics to more 
extracellular polymer. Production of polymer can 
be stimulated nutritionally to yield amounts that 
have waste treatment - pollution abatement poten- 
tial on a commercial scale. The relationship of 
bioflocculation to waste treatment and lake 
eutrophication is discussed and the basic 
mechanism of bioflocculation is considered. 
Biochemical activities of individual floc-forming 
cells is examined because of its relevance to 
polymer synthesis. Taxonomy of floc-formers is 
also considered in relationship to biochemical ac- 
tivities. (EPA) 

W76-02267 


MEASUREMENT OF ACTIVE BIOMASS CON- 


CENTRATIONS IN BIOLOGICAL WASTE 
TREATMENT PROCESSES, 

Georgia Inst. of Tech., Atlanta. School of Civil 
Engineering. 


F.G. Pohland, and S. J. Kang. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161. Environmen- 
tal Protection Agency, Report EPA-600/2-75-029, 
September 1975. 140 p, 42 fig, 41 tab, 72 ref, 4 ap- 
pend. EPA 1BB043 (ROAP 21-ASR, Task 008). 
R800354. 


Descriptors: *Enzymes, *Biological treatment, 
Assay, Pollutant identification, Activated sludge, 
Measurement, *Biomass, Cultures, *Bioassay, 
*Waste water treatment. 

Identifiers: Active biomass, *Dehydrogenase ac- 
tivity. 


This research was initiated to determine the ap- 
plicability and limitations of the dehydrogenase 
test for the measurement of active biomass in 
biological wastewater treatment processes. Pure 
culture with E. coli and/or heterogeneous culture 
batch studies were conducted on a variety of sub- 
Strates including glucose, galactose, sucrose, 
alanine, acetic acid, and selected industrial waste- 
waters. Also conducted were continuous aerobic 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


or anaerobic culture studies with and without 
solids recycle. Dehydrogenase activity was moni- 
tored along with other parameters including plate 
count, Coulter Counter enumeration, adenosine 
triphosphate (ATP), and suspended solids to pro- 
vide comparative and complementary information 
on the biomass concentration. Dehydrogenase ac- 
tivity was a very sensitive and accurate measure of 
active biomass throughout the growth phases 
especially during endogenous growth but showed 
limitations with the nutrient deficient cultures. The 
correlation between dehydrogenase activity and 
suspended solids was constant at varying retention 
times, or at all growth rates with or without solids 
recycle. Consequently, a standard curve could be 
developed for given wastewaters by operating the 
measurement of active biomass and thereby effec- 
tively controlling the biological process. The mea- 
surement of ATP was also a reliable new 
technique for measurement of active biomass ex- 
cept more study on the extraction method is 
required as well as investigations on the change of 
the correlation with suspended solids with the 
change of growth rate. The technique for 
dehydrogenase activity measurement is simple, 
less costly and gives more reliable and interpreta- 
ble results. (EPA) 

W76-02268 


FOOD FROM SEWAGE. IT CAN BE DONE, 
Carnegie-Mellon Univ., Pittsburgh, Pa. 

L. J. Young, and J. C. Purcupile. 

Water and Wastes Engineering, Vol 10, No 5, p 47- 
50, June, 1973. 3 fig, 3 tab. 


Descriptors: *Sewage, *Yeast, *Pilot plants, 
*Waste water treatment, *Sewage treatment, Bac- 
teria, Fermentation, Economic feasibility, Disin- 
fection, Nutrients. 

Identifiers: Food supplement, 
cerevisiae. 


Saccharomyces 


The feasibility of a process in which yeast could be 
grown on sewage, thereby recovering some of the 
nutrients that are lost and selling the yeast to off- 
set some treatment costs, has been studied. The 
yeast, Saccharomyces cerevisiae, could be used as 
cattle fodder, for feeding game fish in either 
hatcheries or open waters, and possibly as a direct 
food supplement in foreign countries. A pilot plant 
was designed to simulate the production of yeast 
on a large system. Sewage is heated between 180 F 
and 200 F in a 20-gal reservoir to dissolve some of 
the solid organic nutrients. The sterilizer, a 16 
quart pressure cooker heated with a 750 watt hot 
plate, reduces the bacteria count in the sewage to 
zero. The sterilizer is operated at 10 psi above the 
saturation pressure for water at 260 F to insure 
that vaporization does not occur during the 
sterilization process. A_ batch fermentation 
process is used to minimize the complexity of the 
pilot system. It consists of two 30-gal tanks, one 
mounted above the other. The upper tank is the 
holding tank and its contents are emptied periodi- 
cally into the lower tank, the fermentor where 
sewage is fermented for 24 to 48 hours. The fer- 
mentor empties into 5-gal containers where the 
yeast is centrifugally separated from the growth 
media. The control system, consisting of a fermen- 
tation cycle timer, monitoring equipment, and 
safety system, allows the pilot plant to operate 
with only periodic monitoring and can shut down 
the plant in the event of a malfunction. The 
economic feasibility of the process is dependent 
on the yeast yield. If the yield is at least one per- 
cent by weight, then the system is economically at- 
tractive. (Sandoski-FIRL) 

W76-02291 


ANAEROBIC 
SLURRY, 
Surrey Univ., Guilford (England). Dept. of Biolog- 
ical Sciences. 

Bell. 
Effluent and Water Treatment Journal, Vol 13, No 
4, p 232-233, April, 1973. 2 fig, 1 tab, 4 ref. 


DIGESTION OF DAIRY FARM 
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Descriptors: *Waste water treatment, *Anaerobic 
digestion, *Dewatering, Dairy industry, Sampling, 
Oxidation, Acids, Pilot plants. 


A pilot scale anaerobic digester has been designed 
and constructed to evaluate operating parameters 
for a digester treating dairy farm slurry. The 
digester at Merrist Wood Agricultural College, En- 
gland, has been operating since January 1973. 
Tests performed on samples from the feed mix- 
ture, the digester, and the primary oxidation tank 
included permanganate value, dewaterability, pH 
using wide range pH indicator papers, and volatile 
fatty acid analyses. The acetic and propionic acid 
levels in the digesting material increase during the 
acid phase of digestion; isobutyric and butyric 
acids also appear in this phase. No acids are de- 
tectable in the secondary tank indicating a rapid 
decrease in volatile acids in the presence of air. 
The semi-continuous digestion process reduces 
the permanganate value by 25 to 33% of the 
original value. The dewaterability value increased 
from greater than one hour to 45 seconds after 
digestion. These results demonstrate that an effi- 
cient anaerobic system is operating within the 
digester. (Sandoski-FIRL) 

W76-02292 


TREATS HUGE FLOWRATES, 

D. E. Henke. 

Food Engineering, Vol 45, No 6, p 70-71, June, 
1973. 2 fig. 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Biological treatment, Food processing in- 
dustry, Trickling filters, Plastics, Flow rates. 
Identifiers: *Flocor, Milk plant wastes, Potato 
processing waste water. 


A biological treatment tower, used extensively in 
Europe and proven effective in treating milk plant 
wastes and potato waste water, works on biologi- 
cal and physicochemical principles similar to those 
in trickling filters. However, hydraulic loads 10 to 
15 times greater than in trickling filters are per- 
mitted by the system’s 97% void ratio. The rigid 
vinyl plastic packing is lightweight, durable, inert, 
dimensionally stable, and immune to bacteriologi- 
cal attack. Modules of the material with a surface 
area per unit volume of 29 sq ft/cu ft are placed at 
right angles to the one below it. The size, shape, 
and regular arrangement of voids formed between 
flat and corrugated sheets of packing provide an 
optimum combination of air-liquid flow and sur- 
face area for bios growth. (Sandoski-FIRL) 
W76-02293 


ENVIRONMENTAL SYSTEMS LABORATORY. 
Consulting Engineer, Vol 40, No 6, p 90-91, June, 
1973. 2 fig. 


Descriptors: *Food chains, *Treatment facilities, 
*Waste water treatment, ‘*Tertiary treatment, 
*Sewage treatment, Shellfish, Agriculture, Algae, 
Nutrients, Cooling water, Thermal powerplants, 
Design criteria, Laboratories. 


The Environmental System Laboratory at Woods 
Hole, Massachusetts, has been designed to simu- 
late on a realistic scale the environmental condi- 
tions and interaction of a natural food chain. It will 
allow demonstrations of tertiary sewage treatment 
system made economically feasible by the produc- 
tion of food. The project will demonstrate on a sig- 
nificant scale a tertiary sewage treatment system 
linked with use of cooling water from nuclear and 
fossil fuel thermal powerplants, for widespread 
coastal-zone application. Oysters, clams, mussels, 
and scallops will be fed with micro-algae grown in 
seawater with nutrients from secondary sewage 
treatment. Aquatic animal wastes will be removed 
by macro-algae in a settling basin. The physical 
set-up consists of concrete raceways and lined 
algae ponds, various water conditioning control 
and product handling facilities, a laboratory for 
specialized small-scale testing, and pipelines for 








ambient and heated seawater, secondarily treated 
sewage, compressed air, and algae. (Sandoski- 
RL 


FIRL) 
W76-02294 


TRAVELING BELT FILTER TACKLES WASTE- 
WATER. 

Food Engineering, Vol 45, No 6, p 78, June, 1973. 
1 fig. 


Descriptors: *Waste water treatment, *Food 
processing wastes, *Filtration, *Dewatering, 
Sludge treatment, Equipment. 

Identifiers: Brewery wastes, Sludge dewatering 
filter. 


A sludge dewatering filter which uses a molded 
deck fitted over a drum to produce relatively dry 
solids for convenient disposal is described. The 
design allows access to all filtrate passages to 
facilitate cleaning and maintenance. There are no 
internal filtering components in the drum. It has 
external filtrate channels, removable flush-out 
plugs, and external pipes and valves. This filter 
has been used at a brewery for dewatering 
diatomaceous earth, carbon black, and other beer 
filtering wastes. Solids can be dewatered to 35 per- 
cent dryness. (Sandoski-FIRL) 

W76-02295 


REMOVES MOISTURE 
PRODUCTS. 

Food Processing Industry, Vol 42, No 498, p 28, 
April, 1973. 1 fig. 


FROM WASTE 


Descriptors: *Waste water treatment, *Food 
processing industry, *Sludge treatment, *Drying, 
Evaporation, Evaporators, Centrifuges. 
Identifiers: Meat industry wastes, *Evaporative- 
drying techniques. 


The Carver-Greenfield process, suitable for treat- 
ing meat industry wastes, is designed to remove all 
moisture from sludges and other waste products. 
The oil-based evaporative-drying technique is 
odorless, creates no air or stream pollution, and 
produces dry, sterile solids of uniform consistency 
which can be burned as as boiler fuel, stored 
without decomposition, or bagged and marketed. 
The system can handle nontreated waste or raw 
sludge directly from primary and/or secondary 
treatment. Processing is unaffected by high per- 
centages of solids, fats, or oils. Resultant solids 
may be reclaimed or burned to generate steam and 
electric power to run the system. The process is 
continuous and fully automatic. All available 
water from solutions, slurries, and sludges can be 
removed and purified, resulting in the elimination 
of waste water disposal problems. The three basic 
components of the system are a fluidizing tank, an 
evaporator, and a centrifuge. Additional units are 
added as necessary for each situation. The choice 
between multi-stage and single-stage drying 
— depends on cost factors. (Sandoski- 


W76-02296 


OVERCOMES PHOSPHATE PROBLEM, 
McCombs-Knutson Associated, Inc., 
neapolis, Minn. 

W.H. McCombs, and K. L. Van Aacken. 
Food Engineering, Vo! 45, No 6, p 72-73, June, 
1973. 1 fig, 1 tab. 


Min- 


Descriptors: *Waste water treatment, *Food 
processing wastes, *Biochemical oxygen demand, 
*Phosphorus, Lime, Polyelectrolytes, Chlorine, 
Nutrient removal. 

Identifiers: *Cheese processing wastes. 


Increased cheese production and a change in ef- 
fluent standards has prompted Bongards Creame- 
ries to employ biological and chemical treatment 
processes to reduce BOD from 1700 mg/liter to 55 
mg/liter and phosphorus from 35 mg/liter to 4.7 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


mg/liter. In the process, lime is added at a point 
just beyond the settling tank. Lime raises the pH 
to 9.5-12, causing the phosphorus in solution to 
form an insoluble precipitate. Adding a polyelec- 
trolyte causes the precipitate to agglomerate and 
form large clumps of material which settle out. 
This settled material is disposed of by lagooning. 
About 500-600 pounds of lime per day and one 
mg/liter of the polyelectrolyte are used. Flow is 
about 150,000 gpd. To reduce BOD in the two ex- 
isting treatment ponds, two 30 hp Mixco Lighting 
platform aerators were added to the second pond. 
A by-pass was also added to permit effluent to go 
directly to the second pond. A section of the ef- 
fluent pond was divided by steel sheeting installed 
to form a settling tank. The bottom of this settling 
area was covered with concrete grouted over a 
rock fill. Sludge is removed from the bottom of the 
settling area and returned to the incoming flow. 
After the settling area, waste is treated with lime 
and polyelectrolyte. The treated waste passes 
through a clarification chamber over the weir into 
a two cell contact tank. Necessary pH adjustments 
are made and chlorine is added to the second cell 
to meet coliform requirements. From here the 
wastes go to a ditch where they mix with cooling 
water. (Sandoski-FIRL) 

W76-02297 


WASTEWATER TREATMENT AT FORD’S 
WINDSOR COMPLEX, 

Ford-Windsor Complex (Ontario). 

S. H. Vaughn, and R. S. McCurdy. 

Industrial Wastes, Vol 19, No 3, p 34-36, 38, 40, 
43, May/June, 1973. 3 fig, 6 tab. 


Descriptors: *Waste water treatment, *Industrial 
wastes, Treatment facilities, Oil, Suspended 
solids, Phenols, Oily water. 

Identifiers: * Automotive industry. 


The principal pollutants at Ford’s Windsor Com- 
plex are oil, suspended solids, and phenol traces. 
The water treatment program designed to handle 
them involves segregation of specific waste 
streams, change and control of processes, and in- 
stallation of treatment facilities which could 
operate over a wide range of conditions. The 
Windsor oily waste treatment process consists of 
three 200,000 gal waste treatment batch tanks 
equipped with acid proof linings, air mixers, and 
oil skimming troughs. Skim oil, from the treatment 
tanks, is directed to two 10,000 gal steam heated 
tramp oil tanks where oil is concentrated and 
passed to a 10,000 gal storage tank. Water, 
separated from the tramp oil, is returned to the 
waste treatment plant influent wet well while the 
tramp oil is burned with primary fuels. The casting 
plant waste water is first directed to two slag pits 
equipped with dragout flights which provide a 
short settling time to allow heavy slag particles and 
gritty material to settle. The waste water is then 
conveyed to the clarifiers wet well where two 7600 
gpm constant speed mixed flow vertical pumps lift 
the waste water to a flow splitter chamber. Sedi- 
mentation occurs in two 110-foot diameter 
clarifiers with 25 x 8 foot center flocculating 
zones. The clarifier detention time is 3.8 hours 
with a weir overflow rate of 2500 gpd/If. One mea- 
sure to minimize the phenols at casting plants is to 
purchase coke which has not been quenched with 
phenolic bearing water. Process equipment operat- 
ing with phenolic materials for binders has been 
redesigned to collect dust with dry air pollution 
control equipment. Phenolic-based paints have 
been eliminated and use of phenolic biocides in 
coolants minimized. (Sandoski-FIRL) 

W76-02298 


CONTINUOUS PRINTED CIRCUIT ETCHING- 
WITHOUT POLLUTION, 
Pennwalt Corp., Warminster, Pa. Sharples-Stokes 


Div. 
W. F. Gilliland. 
1973 Stig Finishing, Vol 37, No 9, p 89-91, June, 
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Descriptors: *Waste water treatment, *Industrial 
wastes, *Chemical wastes, Copper, Centrifuga- 
tion, Sludge, Economics, *Recycling. 

Identifiers: Circuit board printing. 


A major electronics producer is converting 800 
gallons of liquid waste, copper salts from etching 
circuit boards, into a saleable chemical. This is 
being done using the FMC ‘Caper’ process. 
‘Caper’ uses ammonium persulfate as the etchant. 
Copper sulfate and ammonium sulfate are formed 
as copper is etched away. When an etching solu- 
tion containing these salts is cooled, copper am- 
monium sulfate hexahydrate precipitates, and the 
salts may be removed by centrifuging. The Shar- 
ples centrifuge is operated at 2600 rpm to produce 
a moist sludge which is in heavy plastic-lined car- 
board cartons. The centrifuge discharges about 
130 pounds of spent salt per hour, con 
about 20 pounds of copper. The sludge is sold for 
its copper content, about 4 cents per pound of 
sludge. (Sandoski-FIRL) 

W76-02299 


FLUIDIZED-METAL TRAPS METAL. 
Chemical Engineering, Vol 80, No 13, p 78, June 
11, 1973. 1 tab. 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Heavy metals, Mercury, Cadmium, 
Chromium, Lead, Pilot plants, Waste water 
disposal, Recylcing. 

Identifiers: Electrochemical stripping. 


Mercury, cadmium, chromium, lead, and other 
metals are being successfully removed from indus- 
trial waste water. A fluidized bed of conductive 
particles across which a low-voltage direci current 
is applied causing metallic impurities to plate out 
on the bed particles. Chemical or electrochemical 
stripping can be used to recover the heavy metal 
wastes and to regenerate the bed. The only 
pretreatment necessary is adjustment of the waste 
water pH to about 7. The system works success- 
fully even at low concentration levels. It is now 
being used in a pilot plant unit. The conductivity 
requirements for the process have not been rigidly 
determined, but is is known that the same results 
can be obtained with a lower electrolytic conduc- 
tivity by increasing cell voltage or decreasing 
cathode-collector-anode spacing. Test results in- 
dicate that 100 to 200 ppm of dissolved salts pro- 
vide adequate conductivity. The proposed treat- 
ment system would feed brine (4300 gal- 
lons/minute) plus washwater (400 gallons/minute) 
to five parallel cells, each capable of handling 1100 
gallons/minute. The cells would decrease the con- 
centrations of copper and other heavy metals to 
levels that would eliminate tubing erosion and per- 
mit disposal of the desalting plant effluent into the 
sea. (Sandoski-FIRL) 

W76-02300 


LOW COST CHLORINATION SYSTEM. 
Food Engineering, Vol 45, No 6, p 76, June, 1973, 
1 fig. 


Descriptors: *Waste water treatment, 
*Chlorination, Equipment, *Water treatment, 
Water levels, Weirs, Automation, Automatic con- 
trol, Mixing. 


A self-regulating maintenance-free system for 
chlorination has been designed for plants 
processing up to 100,000 gal/day. It consists of a 
non-mechanical chlorinator using a_ sanitizing 
agent in tablet form. The system may be used to 
add chlorination to existing plants, to replace ex- 
isting chlorination units which may _ be 
troublesome or costly to operate, or it can be in- 
corporated into new plants. The simple, one-piece 
construction of the chlorinator necessitates only 
inlet piping with no electrical power, wiring, 
bypasses, or other piping. The entire plant flow 
passes through the chlorinator. Unique weir con- 
trol of water level ensures complete mixing of 
chlorine and waste water. (Sandoski-FIRL) 
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W76-02301 


PROCESS WATER REUSE AND CONTROL AT 
AN NSSC MILL, 

Green Bay ree be. Wis. 

W.R. Nelson, G. O. Walraven, and D. C. Morris. 
Paper Trade Journal, Vol 157, No 24, p 32-33, June 
11, 1973. 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Pulp and paper industry, Reverse osmo- 
sis, Water reuse, Separation techniques, Wiscon- 


sin. 
Identifiers: Green Bay(Wisc). 


Green Bay Packaging Incorporated operates a 
neutral sulfate semi-chemical pulp and paperboard 
mill on the Fox River at Green Bay, Wisconsin. 
Capacity of the pulp mill is 200 tons per day of 
sodium base NSSC pulp. Preliminary investigation 
of reverse osmosis indicated that it was economi- 
cally important to reduce the waste water volume. 
The reuse of waste water was investigated through 
the trial substitution of clarified excess white 
water for fresh water on paper machine showers, 
and a subsequent continuing program of further 
separation, entrapment, and reuse. The goal of the 
program is to control the variable losses that are 
attributed to upset conditions with resultant 
elimination of the discharges to the river. White 
water reuse includes not only the major replace- 
ment of city water by clarified white water on the 
machine showers, but also many lesser substitu- 
tions, such as in consistency regulators, and 
washup hoses. Fresh water inputs such as pump 
shaft seal water were adjusted to the lowest practi- 
cal level. In reaching the present point of equilibri- 
um, the white water soluble solids content rose 
from 0.9 to 3.7 percent, the temperature of the 
water system rose from 130 F to 160 F, and the 
quality of medium comprising most of the produc- 
tion was unchanged. The increase in solubles con- 
tent of the white water used in the digester and 
press injections resulted in improved efficiency of 
soluble solids separation at the presses, and reflect 
an increase in strong liquor soluble solids from 13 
to 16 percent. (Sandoski-FIRL) 

W76-02302 


POLLUTION FREE MILLS: FACTS AND VI- 

SIONS 

Lekanders Ingenjoersbyra A.B. Alingas (Sweden). 

D. E. Lekander. 

Hg Trade Journal, Vol 157, No 26, p 31, June 
, 1973. 


Descriptors: *Waste water treatment, *Pulp and 
paper industry, *Industrial wastes, Water pollu- 
tion sources, Biochemical oxygen demand, 
Foreign research, Water pollution control. 
Identifiers: Sweden. 


The Swedish pulp and paper industry is the main 
source of water pollution in the country. In 1970, 
spillage from the mills accounted for 20 to 25% of 
the country’s total emission of BOD into water 
courses. Improving this situation, assessing and 
disseminating the available information on possi- 
ble measures for environmental conservation, and 
promoting the development projects concerned 
with environmental protection are the goals of 
conservation project being conducted over a 
three-year period under the auspices of the indus- 
try. Methods proposed involve the following mea- 
sures: closure of cooking, screening, and washing 
systems which account for 30 to 50% of the 
discharge; use of oxygen bleaching for waste 
liquor reuse; refinement of the evaporator opera- 
tion to avoid foaming over; recommendation of 
methods for handling and possibly eliminating spil- 
lage and other occasional discharges; introduction 
of methods for collecting and disposing of sludge 
from settling ponds; and, application of computer 
techniques for regulating the recovery boiler so as 


fo maintain optimal operating conditions. 
(Sandeski-FIRL) 
W76-02303 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Waste Treatment Processes—Group 5D 


STABILIZING THE PURIFIED WATERS 
GENERATED BY THE ETCHING SHOPS FOR 
THEIR UTILIZATION IN THE REVERSE 
CYCLE (STABILIZATSIYA OCHISHCHEN- 
NYKH PROMYVNYKH VOD TRAVIL’NYKH 
OTDELENIY DLYA_ ISPOL’ZOVANIYA V 
OBOROTNOM TSIKLE), 

V. I. Aksenov, Z. Ye. Elik, and K. D. Belousova. 
Vodosnabzheniye i Sanitarnaya Tekhnika, No 4, p 
4-5, 1973. 2 fig, 3 ref. 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Water reuse, Metals, *Recycling, 
Neutralization, Flocculation, Sludge treatment, 
Dewatering. 

Identifiers: Etching shop wastes, Metal industry. 


A process for the removal of excess calcium 
sulfate from etching shop-generated, neutralized 
effluents for use in the recycling process has been 
developed. Waste water containing sulfuric acid 
and iron salts is neutralized with slaked lime, after 
which the excess gypsum is removed by seeding 
with 15% gypsum pulp added at the expenditure of 
water (0.05-0.6 grams per liter). Following seeding 
in a flocculating chamber under permanent agita- 
tion for 30 to 40 minutes, the neutralized and 
seeded water is sent to a settler from which the 
sludge is removed for mechanical dewatering, and 
the stabilized water, possibly after final treatment, 
is mixed with fresh water for recycling in the 
etching process. (Sandoski-FIRL) 

W76-02304 


A COMBINED METHOD FOR THE PURIFICA- 
TION OF FLUORINE FROM INDUSTRIAL 
WASTE WATERS GENERATED BY A SU- 
PERPHOSPHATE PRODUCING PLANT 
(KOMBINIROVANNYY METOD OCHISTKI 


FTORA IZ PROIZVODSTVENNYKH 
STOCHNYKH VOD SUPERFOSFATNOGO 
ZAVODA), 


I. M. Garibov, and A. A. Mamedov. 
Azerbaidzhanskiy Khimicheskiy Zhurnal, No 4, p 
135-136, 1973. 


Descriptors: *Waste water treatment, *Chemical 
wastes, *Industrial wastes, Chemical precipita- 
tion, Lime, Fluorine, Adsorption. 


The removal of fluorine compounds in waste 
water from superphosphate manufacturing plants 
to the maximum allowable level has been accom- 
plished. Fluorine compounds can be removed 
from such waste water by precipitation with 
slaked lime in the form of calcium fluoride, and by 
adsorption on aluminum sulfate gel or on iron 
sulfate gel at the moment of formation. Fluorine 
concentrations up to one gram per liter in such ef- 
fluents can be easily removed by the addition of 4 
grams of aluminum sulfate or iron sulfate, 6 grams 
of lime, and 0.005 grams of polyacrylamide per 
liter. (Tacaks-FIRL) 

W76-02305 


TWO-STAGE BIOLOGICAL SYSTEM CUTS 
SPACE. 

Modern Power and Engineering, Vol 67, No 6, p 
40-41, June, 1973, 2 fig. 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Biological treatment, Aeration, Microor- 
ganisms, Equipment, Activated sludge. 


A two-stage biological reaction system for treating 
wastes at National Starch and Chemical Company 
Limited's plant at Collingwood, Ontario, has been 
very successful. The system replaced the original 
trickling filter system, permitting compliance with 
the town’s sewer by-law. The two-stage biological 
reaction system has reduced by two-thirds the 
total aeration tank capacity required by a single- 
stage installation. The two-stage system has also 
reduced microorganism loss during occasionally 
severe winter conditions. An important part of the 
design was to provide aeration equipment capable 


of economically meeting the present varying ox- 
ygen demands, yet suitable for future expansion. 
Two Lightnin submerged-turbine aerators, driven 
by two-speed motors, plus a compressed air 
system provide this capability. The waste flow can 
be fed to an aeration tank or by-passed depending 
on BOD loading. The normal flow pattern is for 
the wastes to pass through each tank in series. Fol- 
lowing aeration, the waste flow is clarified before 
being passed to the secondary stage where the 
aeration and clarification steps are repeated. Ac- 
tivated sludge is cycled back or pumped from the 
secondary clarifier to an aerated sludge holding 
tank for eventual disposal. (Sandoski-FIRL) 
W76-02306 


COAL FINES RECOVERED FROM WATER BY 
FROTH-FLOTATION. 

Industrial Water Engineering, Vol 10, No 3, p 6, 
May-June, 1973, 1 fig. 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Coals, ‘*Froth flotation, Filtration, 
*Patents, Separation techniques, Recycling. 
Identifiers: *Coal fines recovery. 


A patent has been granted for a method of separat- 
ing and recovering fine particles of coal from 
water. The method involves use of a froth-flota- 
tion process to treat the water-coal slurry. The fine 
particles of coal are floated out in a froth, which is 
created by adding a reagent to the slurry, and recy- 
cled to the filter where the coal is recovered. The 
remaining water in the froth-flotation cells con- 
tains less than 0.1% of fine particles of coal. 
(Sandoski-FIRL) 

W76-02307 


PEACHES DRY-PEELED AT DEL MONTE. 
Industrial Water Engineering, Vol 10, No 3, p 6, 
May-June, 1973. 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Food processing industry, Peaches, Fruit 
crops, Water conservation, Water utilization, 
Biochemical oxygen demand, Suspended solids. 


Dry peeling of peaches can cause major savings in 
water usage. This has been demonstrated by 
running a full-scale commercial line in parallel 
with a conventional unit to compare dry peeling 
methods with the common wet processing system. 
Water usage was reduced from 850 gallons per ton 
for conventional peeling to 90 gallons per ton for 
dry peeling. BOD and suspended solids in the 
liquid wastes were reduced from 70 to 55 percent. 
(Sandoski-FIRL) 

W76-02308 


DETERMINING THE CHEMICAL OXYGEN 
DEMAND (COD) OF AN INDUSTRIAL EF- 
FLUENT. COMPARISON OF DIFFERENT 
METHODS PROPOSED WITH SPECIAL RE- 
GARD TO CERTAIN SUBSTANCES CON- 
TAINED IN CANNED FOOD INDUSTRY 
GENERATED WASTE WATERS 
(DETERMINAZIONE DELLA DOMANDA 
CHIMICA DI OSSIGENO (COD) DI UN EF- 
FLUENTE INDUSTRIALE. CONFRONTO TRA I 
VARI METODI PROPOSTI CON  PAR- 
TICOLARE RIFERIMENTO ALLE SOSTANZE 
CONTENUTE IN ALCUNI SCARICHI DELLE 
INDUSTRIE CONSERVIERE). 

Industria Conserve, Vol 48, No 1, p 19-23, Janua- 
ry-March, 1973.7 tab, 35 ref. 


Descriptors: *Waste water treatment, Analytical 
techniques, *Food processing industry, 
*Canneries, ‘*Chemical oxygen demand, 
Biochemical oxygen demand, Measurement, 
*Pollutant identification. 

Identifiers: Permanganate value. 


Investigations for a substitute for the biochemical 
oxygen demand (BOD) determination in waste 








water resulting from food processing industries 
have included the study of correlations between 
the former and chemical oxygen demand (COD) or 
permanganate value (PV). Procedures used in the 
determination of COD included the potassium 
dichromate, potassium permanganate, potassium 
iodate, and ceric sulfate methods. The approach 
using potassium dichromate in strong acid solu- 
tions appeared to be the most effective in applica- 
tion. The correlation between these two parame- 
ters is valid, however, only when applied to water 
featuring similar characteristics. The dichromate 
procedure is quick and very useful during the 
water treatment plant design stage. It also provides 
the possibility of detecting sudden variations in the 
pollutant load of an effluent associated with 
specific stages of the industrial process. (Takacs- 
FIRL) 

W76-02309 


THE CLARIFICATION PLANT OF THE 
CHEMICAL COMPLEX OF THE TOWN JAM- 
BOL (DIE ABWASSERREINIGUNGSANLAGE 
DER CHEMIEKOMBINATS DER STADT JAM- 


BOL), 

J. Diadowski. 

Wasser und Boden, Vol 25, No 5, p 141-142, 1973. 
1 fig, 1 tab. 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Textiles, *Treatment facilities, 
Biochemical oxygen demand, Activated sludge, 
Neutralization, Sludge treatment, Lagoons. 
Identifiers: Synthetic fiber production wastes, 
*Bulgaria(Jambol). 


A waste water treatment plant for a synthetic fiber 
manufacturing complex in Jambol, Bulgaria, has 
been designed for a waste water capacity of about 
60 cu m/hr with an average BOD value of 1320 
mg/liter. The system comprises a neutralization 
unit, an activated sludge basin with pH adjust- 
ment, a final purification step, a sludge thickener, 
a lagoon, and a diluting unit in which the treated 
water is diluted with fresh water to iimit the BOD 
to 50 mg/liter. The effluent to be sent into the ac- 
tivated sludge basin is first combined with 
phosphoric acid and carbamide to increase its 
nutrient content. A considerable increase in the 
treatment plant load and subsequently in the recy- 
cled sludge index and BOD value, due to plant ex- 
pansion, was determined. The sludge index, ex- 
ceeding 100 mi/gram against a nominal range of 20- 
60 mg/liter, can be made normal by the addition of 
= sulfate and calcium hydroxide. (Takacs- 
IRL) 

W76-02310 


REMOVAL OF BENZIDINE FROM INDUSTRI- 


AL WASTE WATERS 
(DEKANTSEROGENIZATISIYA PRO- 
MYSHLENNYKH STOCHNYKH VoD, 
SODERZHASHCHIKH BENZIDIN), 

V. A. Genin. 


Gigiyena i Sanitariya, No 3, p 105-107, 1973. 


Descriptors: *Waste water treatment, *Chemical 
wastes, Separation techniques, Chemical reaction, 
Public health, *Industrial wastes. 
Identifiers: *Carcinogens, *Benzidine, 
diazodiphenyl. 


Bis- 


A method for the removal of carcinogenic 
benzidine from benzidine sulfate-containing waste 
water generated by a benzidine manufacturing 
process has been developed. Both filtrate and 
benzidine sulfate-contaminated waste water are 
sent first into a settler for the separation of 
suspended solids. The waste water, diluted with 
fresh water, is then sent into a diazotization ap- 
paratus in which a 20-percent solution of sodium 
nitrite is added for the conversion of benzidine 
sulfate into bis-diazodiphenyl. This product has 
et to be proven carcinogenic. (Takacs-FIRL) 
76-023 F 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


COMPLETE REUSE OF TEXTILE DYEING 
WASTES PROCESSED WITH DYNAMIC MEM- 
BRANE HYPERFILTRATION, 

Clemson Univ., S.C. Dept. of Textile. 

C. A. Brandon, J. S. Johnson, R. W. Minturn, and 
J.J. Porter. 

Teatile Chemist and Colorist, Vol 5, No 7, p 35-38, 
July, 1973. 3 fig, 4 tab, 11 ref. 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Textiles, Membrane processes, Separa- 
tion techniques, Dyes, Color, *Water reuse, 
*Recycling. 
Identifiers: 
production. 


*Hyperfiltration, Synthetic fibers 


Hyperfiltration through dynamically formed dual- 
layer hydrous Zr(IV) oxide-polyacrylate mem- 
branes on porous ceramic and carbon tubes 
removed greater than 85% of the organic carbon 
from the effluent from a textile finishing plant 
processing most synthetic fibers. Production rates 
were 40 to 80 gpd/sq ft at 1000 psig and 69 C. Color 
rejection was greater than 99%. Eighty-sevei per- 
cent water recovery was achieved without deteri- 
oration of membrane performance. The purified 
product and the concentration residue from the 
treatment of the dye waste have been directly 
reused in critical test dyeings. The reuse of chemi- 
cals in the product and/or residue may provide an 
important economic advantage. Since the waste 
water can be treated at process temperatures the 
reuse of hot water will also reduce costs. 
(Sandoski-FIRL) 

W76-02312 


ELECTROCHEMICAL PROCESS FOR EF- 
FLUENT, 

J.G. Noble. 

Process Biochemistry, Vol 8, No 6, p 19-20, 34, 
June, 1973. 1 fig, 80 ref. 


Descriptors: *Waste water treatment, *Industrial 
wastes, Electrochemistry, Electrodes, Effluents. 
Identifiers: *Electro-M-process, *Electrochemical 
treatment. 


An electrochemical process for the treatment of 
highly polluted effluents is discussed. This 
process, known as the Electro-M-process, in- 
cludes the following general details. Effluent from 
the works is pumped from a buffer reservoir to the 
reactor basins of an Electro-M plant. The 
discharge pump from the buffer reservoir can be 
provided with minimum and maximum contacts; 
the contacts can control the starting and termina- 
tion of the treatment. In each reactor basin there 
are motor-driven stirrers for mixing the sludge. 
Electrodes in the basins are arranged such that one 
anode is situated between two cathodes. All elec- 
trodes are in plate form and are suspended verti- 
cally downwards into the effluent from supports 
fixed to the reactor basin. The spacing of the elec- 
trodes is controlled to ensure that the voltage is 
not affected. Normal depth of the reactor basin is 
about 1.5 meters. The system can measure flow, 
pH, and conductivity at the inlet, and Redox- 
potential, voltage and current in the reactor 
basins, as well as oxygen, pH, and turbidity in the 
discharge. (Sandoski-FIRL) 

W76-02313 


MASSIVE LIME TREATMENT COLOR 
REMOVAL FROM KRAFT EFFLUENTS, 
International Paper Co., Mobile, Ala. 

R. S. Wright. 

Paper Trade Journal, Vol 157, No 24, p 29-30, June 
11, 1973. 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Pulp and paper industry, Pilot plants, 
Lime, Cost, Color, Louisiana. 
Identifiers: Bleached _ kraft 
Decolorization. 


pulp wastes, 


52 





A demonstration plant has been constructed at In- 
ternational Paper Company’s mill at Springhill, 





Louisiana, for the decolorization of kraft ef- | 
fluents. The plant, designed to treat 530 gpm of ef- | 


fluent using 20 thousand ppm of 


lime, was | 


operated from February 1970 until August 1971, © 
The major difference between the massive lime _ 
process evaluated in this project and earlier | 


processes is in the amount of lime used. The mas- | 


sive lime process employs a excess of lime to 
produce a heavy and readily settleable sludge. The 


massive lime system cannot be operated as a water | 
treating plant clarifying a given flow and a given | 
organic load but must be able to fluctuate with — 
variation in the mill’s production. Massive lime © 


treatment can remove more than 90% of the color 


bodies contained in effluents from the bleach | 


caustic extraction stage and the final unbleached 
pulp washing stage. These two stages contribute 65 
to 75% of the total color load produced in the 


manufacture of bleached kraft pulp. Massive lime | 
treatment in the pulp mill’s liquor causticizing — 


operation will dilute the cooking liquor. This will 
increase the volume of liquors handled throughout 


the pulp mill’s processes necessitating increase — 


capacity in most of the chemical preparation and 
recovery equipment. For a typical thousand ton 


per day mill using the massive lime system to treat _ 
four million gallons of effluent per day, the cost — 
will be approximately $1.80 per ton of bleached | 
pulp, based on current raw material and utilities 


costs. (Sandoski-FIRL) 
W76-02314 


TREATABILITY STUDIES AT A_ FISH 
PROCESSING PLANT, PART TWO, 
Environmental Protection Service, 
(Ontario). 

M. J. Riddle, and K. L. Murphy. 

Water and Pollution Control, Vol 111, No 6, p 32- 
35, June 1973, 3 fig, 2 tab, 11 ref. 


Ottawa 


Descriptors: *Waste water treatment, *Food 
processing wastes, *Fish handling facilities, 
Biological treatment, Flotation, Biochemical ox- 
ygen demand, Suspended solids, Sedimentation. 
Identifiers: Fish processing waste water. 


Batch biological studies have been conducted on 


waste water from perch and smelt processing. 
Sampling and analysis of the contents of the batch 
reactors were performed daily. The batch reactors 
were filled with 15 liters of fish waste and 2 liters 
of liquor from an aerated lagoon. Stickliquor was 
added to the reactors to determine its effect on the 
biodegradation of the waste. The addition of 
stickliquor did not change the order of the various 
reactions monitored. Following batch studies, con- 
tinuous reactors having detention times of 7.5 and 
15 hours, 5, 10, and 15 days were employed. The 5, 


10, and 15 days detention time reactors had no | 


sludge recycle and the sludge age equaled the de- 
tention time. The 7.5 and 15 hour detention time 
reactors initially had a three-day sludge age which 
was subsequently increased to five days. Batch 
studies showed that within ten days 90% of total 
BOD had been removed, as well as approximately 
70% of the soluble organic carbon. The associated 
BOD removal rates were about 10% per day. The 
addition of stickliquor decreased the removal for 
both BOD and total organic carbon (TOC). In- 
creased residual BOD and TOC concentrations 
were observed even after 20 days of degradation. 


The continuous reactors showed that maximum | 
treatment of the combined waste water could be _ 


obtained in a reactor with a detention time greater 
than five days with no sludge recycle or a short de- 
tention time (7.5 hours) with sludge recycle. The 


maximum removal of total BOD was 50% and of | 


filtered TOC, 80%. (Sandoski-FIRL) 
W76-02335 


TREATMENT OF SULFITE EVAPORATOR 
CONDENSATES FOR RECOVERY OF 
VOLATILE COMPONENTS, 

Institute of ty Chemistry, Appleton, Wis. 

K. W. Baiere, B. F. Lueck, and A. J. Wiley. 





Tappi, 


Descri 
Pilot p 
oxyge! 
Sulfite 
bon. 

Identi! 
densat 


Two ¢ 
pollut: 
were € 
units s 
prising 
adsory 
systen 
mally- 
colum 
sulfur 
could 
with e 
the cé 
reuse 
labora 
dicate 
least - 


02281) 
Ww76-( 


BAYP 
INDU: 
Frienc 
C.A.! 
Civil | 
June 1 


Descr 
waste 
voirs, 
tion, \ 


A hes 
Baypc 
dustri 
by go 
water 
prope 
plant 
1967, | 
treats 
no cay 
with o 
18 use 
Waste 
into 
strean 
and d 
ceptal 
incine 
of ind 
tinuall 
and e) 
W76-( 


KRAI 
ABAT 
PANS 
Const 
1973, | 


Descr 
waste: 
reuse, 
Louis: 
Identi 
Semic 


The C 
siana, 
for be 
kraft 
large-s 


from | 


Eat 





- cost 


iched © 


FISH 


ttawa 


p 32- 


Food 


lities, 
il ox- 
on. 


ed on 
ssing. 


batch 
\ctors 


liters 
r was 


rious 





Tappi, Vol 56, No 7, p 58-61, July 1973, 8 fig, 1 tab. 


Descriptors: *Water pollution control, Recycling, 
Pilot plants, Pulp and paper industry, Biochemical 
oxygen demand, Chemical oxygen demand, 
Sulfite liquors, Waste treatment, Activated car- 
bon. 

Identifiers: *Paper mills, Sulfite evaporator con- 
densates. 


Two complementary projects for the removal of 
pollutants from sulfite evaporator condensates 
were evaluated separately and combined. The pilot 
units set up in the mill consisted of: a system com- 
prising steps of steam stripping, activated carbon 
adsorption, and fractional distillation; and a 
system based on a low-temperature (200 C), ther- 
mally-regenerated activated carbon adsorption 
column. Operation of the first system showed that 
sulfur dioxide, methanol, furfural, and acetic acid 
could be recovered as relatively pure materials, 
with excellent reduction in the COD and BOD of 
the condensate. Water of a purity suitable for 
reuse in the mill was obtained. Operation of a 
laboratory- sized column of the second system in- 
dicated that the carbon may be used through at 
least 31 cycles. (See also W74-09066 and W74- 
02281) (Sandoski-FIRL) 

W76-02336 


BAYPORT CENTRALIZES TREATMENT OF 
INDUSTRIAL WASTES, 

Friendswood Development Co. Bayport, Tex. 

C. A. Monaghan, and D. Simmons. 

Civil Engineering-ASCE, Vol 43, No 6, p 85-88, 
June 1973, 3 fig, 2 tab. 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Treatment facilities, Equalization reser- 
voirs, Activated sludge, Chlorination, Incinera- 
tion, Water pollution control, Texas, Monitoring. 


A heavy industrial complex at Galveston Bay, 
Bayport, Texas has been developed. Eighteen in- 
dustries that operate facilities there are regulated 
by government environmental agencies, and have 
water pollution control standards as part of their 
property deeds. A centralized waste treatment 
plant has been created, which went on-stream in 
1967, and takes liquid wastes from all 18 plants and 
treats them in a common facility. The advantage is 
no capital outlay for individual treatment facilities, 
with only one discharge permit being required. The 
18 users pay for amortization and operating costs. 
Wastes from each industrial plant are separated 
into three streams: clean stream; biological 
stream; and incirerable wastes. Each is treated 
and disposed of appropriately. Criteria for ac- 
ceptable materials for biological treatment and for 
incineration are outlined. Monitoring, treatability 
of individual and combined waste waters is con- 
tinually improved in response to new processes 
and expansions. (Kramer-FIRL) 

W76-02337 


KRAFT PULP AND PAPER MILL POLLUTION 
ABATEMENT, MODERINIZATION, AND EX- 
PANSION. 
Consulting Engineer, Vol 40, No 6, p 94-95, June 
1973, 2 fig. 


Descriptors: *Waste water treatment, *Industrial 
wastes, Pulp and paper industry, Color, Water 
teuse, Recycling, Biochemical oxygen demand, 
Louisiana, *Pulp wastes. 
Identifiers: *Unbleached kraft pulp wastes, 
Semichemical pulp wastes. 
The Continental Can Company of Hodge, Loui- 
siana, has initiated modernization and expansion 
for better water pollution control at an unbleached 
kraft and semi-chemical pulp and paper mill. A 
large-scale color removal system was designed 
from criteria established in laboratory and pilot 
ae facilities. New standards for unbleached 
ft waste effluent treatment were also 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


developed. Existing waste water treatment facili- 
ties may now handle the double plant capacity, 
after water consumption reduction by 30% 
through recycling and utilization of the color 
removal system to further reduce BOD in the 
waste effluent. High efficiency air emmission con- 
trol systems were selected and permit the reduc- 
tion of 55% and 30% of 1969 particulate and 
odorous emissions. Initial operation has been suc- 
cessful, particularly the color reduction in the 
waste effluent. Effluent BOD was also within the 
required levels. The total investment necessary 
was determined to be less than two-thirds the cost 
of constructing a new plant of equal capacity. 
(Sandoski-FIRL) 

W76-02338 


TEXTBOOK ROUTE STOPS MERCURY LOSS. 
Canadian Chemical Processing, Vol 57, No 6, p 50, 
June 1973, 1 fig, 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Mercury, Chlorine, Chemical precipita- 
tion, Filtration, Chemical wastes, *Recycling. 

Identifiers: Chlor-alkali plants, Mercury recycling. 


The release of mercury to the environment has 
been controlled at a chloralkali plant of FMC of 
Canada by a simple, chemical add-on process. All 
mercury-bearing liquid wastes are sent to a 
concrete pit where sodium sulfide is added. This 
precipitates soluble mercury in the waste water as 
insoluble mercury sulfide. The extremely dilute 
slurry from the pit is then filtered to remove mer- 
cury sulfide and other solids. The filter cake is col- 
lected and held for futher processing. All solid 
wastes are treated to solubilize the mercury com- 
pounds in them. The HgS filter cake is combined 
with muds from the brine-treating clarifier. These 
solids react with caustic and chlorine in an agitated 
vessel. The resultant slurry is filtered, and the 
mercury-rich filtrate is recycled to the electro- 
chemical cells. There it is reduced to elemental 
metallic mercury and returned to the moving mer- 
cury cathode at the base of the cell. Since the 
patented process has been in use at the chlorine 
plant, the total mercury discharge in both liquid 
and solid wastes has averaged less than 1.5 pounds 
per week. (Sandosk--FIRL) 

W76-02339 


WASTE WATER COOLANT. 
Engineering News-Record, Vol 191, No 12, p 14, 
July 12, 1973. 


Descriptors: *Waste water treatment, *Cooling 
water, *Water resue, Tertiary treatment, Lime, 
Oxidation, Denitrification, Phosphorus, Heavy 
metals, Biochemical oxygen demand, California. 


Construction is planned for a 30 mgd tertiary 
waste water reclamation plant to supply coolant 
water for five industrial users at Suisun Bay, San 
Francisco. The five companies (Phillips Petroleum 
Company, Shell Oil Company, Stauffer Chemical 
Company, Monsanto Company, and a Pacific Gas 
and Electric Company power station that serves 
Shell) will be linked to the plant by four miles of 
existing pipeline. The system could potentially be 
extended to another 20 to 30 industrial users. The 
treatment process combines lime treatment with 
oxidation and denitrification. Sand and grit are 
first screed from in-coming waste; lime is used to 
cause phosphorus, heavy metals, and other solids 
to sink to the bottom of the sedimentation tank. 
The liquid then enters an aeration and nitrification 
tank where bacteria and microorganisms feed an 
oxygen-demanding materials. In subsequent 
processing stages, nitrogen compounds are con- 
verted to nitrogen gas, which in turn is released by 
bubbling air through the liquid. Process testing 
resulted in 99% BOD removal. Phosphorus and 
nitrogen were reduced to 0.5 and 2 ppm, respec- 
tively. (Sandoski-FIRL) 

W76-02340 
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NEW FILTER PRESS ENHANCES SLUDGE DE- 
WATERING KNOWHOW. 

Chemical Engineering, Vol 80, No 16, p 46, 48, 
July 9, 1973. 2 fig. 


Descriptors: *Waste water treatment, *Sludge 
treatment, *Dewatering, Filtration, Equipment, 
New Jersey. 

Identifiers: *Filter presses. 


A filter press for sludge dewatering that produces 
filter cakes with a solids content of 35 to 60% 
(compared with 25% or less for conventional 
methods) has been developed by the Nichols En- 
gineering and Research Company of New Jersey. 
The unit’s efficient dewatering is achieved by a 
new filter-plate design. Cylindrical-shaped pips or 
protrusions characterize the unique plate surface. 
Because of their geometry and distribution, only 
one-third of the plate is needed to support the filter 
cloth. The remainder is left free for more-efficient 
filtrate drainage. The plates are unaffected by acid 
or other washes, and cleaning time can be reduced 
by in-place removal of carbonate deposits from 
the filter cloths. The filter press may be operated 
through its entire cycle--loading, filtering, dump- 
ing, and reloading--with a single lever. Moving it 
one way retracts the moving end of the press, and 
at the same time activates a plate-shuttling 
mechanism so that freed cake can drop out 
unassisted. The filter press is available in a tradi- 
tional square configuration and also in a space- 
saving rectangular style (72 x 48 inches). Operating 
pressures are generally in the 50 to 100 psi range. 
(Sandoski-FIRL) 

W76-02341 


ROTATING BIOLOGICAL SURFACE. 
Industrial Water Engineering, Vol 10, No 3, p 48, 
May-June, 1973. 


Descriptors: *Waste water treatment, *Biological 
treatment, Equipment, Costs, Trickling filters, 
Activated sludge, Biodegradation, Microorgan- 
isms. 

Identifiers: *Rotating biological surface(RBS). 


A rotating biological surface (RBS) waste treat- 
ment process has been shown to be more effective 
and less costly than the trickling filter and many 
activated sludge processes. The RBS is a series of 
closely-spaced vertical discs, mounted on a 
horizontal, externnally-driven shaft. The shaft is 
supported by bearings and is slowly rotated, al- 
ternately exposing the disc surfaces to the waste 
material and then to the air. The waste liquid is 
slightly less than half the disc diameter. Waste 
material containing bacteria continuously flows 
parallel to the discs, forming a growth. The growth 
produced is a uniform biologic mass which covers 
the disc surface evenly. Contact between the 
waste material and the biomass is provided by 
multi-directional flow through the biomass during 
exposure to the waste liquids. The stablized 
biomass on the discs oxidizes the waste material 
into metabolic byproducts and excess cell materi- 
al. Process advantages include: low installation, 
operating, and maintenance costs; resistance to 
hydraulic shock loads; resistance to organic shock 
loads and toxic spills; and, minimal process con- 
trol requirements. (Sandoski-FIRL) 

W76-02342 


THE PURIFICATION PLANT OF THE ANIMAL 
FLAYING STATION IN ICKER-AN EXAMPLE 
FOR THE POSSIBILITIES OF THE ACTIVA- 
TION PROCESS AND FOR THE APPLICATION 
OF PACKED TOWERS WITH SYNTHETIC 
PACKING ELEMENTS (DAS KLAERWERK 
DER TIERKOERPERVERWERTTUNGSAN- 
STALT IN ICKER-EIN BEISPIEL FUER DIE 
MOEGLICHKEITEN DES BELEBUNGSVER- 
FAHRENS UND FUER DIE DES EINSATZES 
VON TROPFKOERPERN MIT KUNSTSTOFF- 
FUELLELEMENTEN), 

H. Neumann. 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Berichte der Abwassertechinschen Vereinigung 
E.V., No 25, p 294-311, 1972. 8 fig, 12 ref. 


Descriptors: *Waste water treatment, *Food 
processing industry, Trickling filters, Biological 
treatment, Biochemical oxygen demand, Pre-treat- 
ment. 
Identifiers: *Slaughterhouse Plastic 
media, West Germany. 


wastes, 


The waste water purification process used at an 
animal plant in Icker, West Germany, is a trickling 
filter with a plastic foil packing material. This is 
used as the first biological stage in which a BOD 
decrease of 70-80% is achieved, through 5- to 6- 
fold recycling, at a load of 2-3 kg BOD per cu m 
day. The water from the trickling filter is further 
purified in a second, fully biological stage. In prin- 
ciple, it is possible to efficiently purify these ef- 
fluents by means of a single, low-load biological 
stage, and to reduce the specific pollutant load of 
such effluents by up to 50% through adequate 
technological modifications. The second biological 
stage has a satisfactory efficiency despite a 
phosphorus deficit of 60 to 70%. However, very 
high ammonium nitrogen and nitrite nitrogen con- 
tents in the second biological stage lead to con- 
siderable inhibition of the organic matter decom- 
position. To reduce these contents, chemical pre- 
treatment is necessary. (Takacs-FIRL) 

W76-02344 


NEW WESTINGHOUSE PLANT PRODUCES 
COMPLETE LINE OF WATER AND WASTE- 
WATER TREATMENT EQUIPMENT. 

Water and Sewage Works, Vol 120, No 5, p 54-56, 
June 1973. 4 fig. 


Descriptors: *Water treatment, *Waste water 
treatment, Equipment, Industrial production, 
Marketing, Planning, Transportation, Treatment 
facilities. 


The Infilco Division of Westinghouse Electric 
Corporation is operating a facility built exclusively 
for the design and fabrication of many types of 
water and waste water treatment equipment. The 
plant can produce treatment equipment for indus- 
trial, municipal, electric utility, and marine appli- 
cations. In-house fabrication ability allows for 
substantial control of product quality, scheduling, 
and shipping. The location of this plant, at the 
center of the East Coast’s business, and supply 
markets for water and waste water treatment 
equipment, is ideal. Access is easy to interstate 
highway and rail facilities, particularly to the ports 
of Norfolk, Virginia, and Baltimore, Maryland, 
which simplifies overseas shipment. Products may 
be shipped by rail or truck according to the 
customer’s preference. Products are shipped 
either assembled or disassembled, depending on 
size and/or customer preference. (Sandoski-FIRL) 
W76-02345 


TREATING EFFLUENT IN MIDLANDS FACTO- 


RY. 
Metal Finishing Journal, Vol 19, No 221, p 174, 
June 1973. 

Descriptors: *Treatment facilities, *Metals, 
“Waste water treatment, Effluents, Pumps, 
Suspended solids, Sulfur compounds, Nitrogen 
compounds, Installation, Tanks, Flocculation, 
Coagulation, Industrial wastes. 

Identifiers: *Metalic wastes, Nitric acid, Sulfuric 
acid, England. 


An effluent treatment plant has been installed by 
High Duty Alloys Limited, Smethwick, England. 
The plant will handle liquors arising from the etch 
shop process, and will treat a continuous flow of 
up to 2000 gal/hr of a mixture of metals, sulfuric 
and nitric acids, and a caustic solution. To ensure 
that an average strength effluent is fed seneees — 
treatment, processing wastes are 

separate pumps, one for alkali, the other ng Agia aci 


to respective holding tanks where they are blended 
with the metallic wastes. Mixed effluent is then 
pumped by one of two transfer pumps to the 
neutralization tank. The pH is adjusted by dosing 
with milk of lime solution until it is in the range 8- 
9. Treated effluent flows by gravity to the control 
feed well of the settlement vessel in which coagu- 
lation and flocculation of the suspended matter oc- 
curs, thus improving the settling characteristics of 
the solids and suspended matter in the effluent. 
These solids and suspended matter settle out 
under gravity and collect in the conical section of 
the settlement vessel. The resultant, clear, super- 
natant liquid overflows a peripheral weir and flows 
to the drain. (Sandoski-FIRL) 

W76-02346 


REACTION OF NON-CYANIDIC METAL COM- 
PLEXES TO CONVENTIONAL DECON- 
TAMINATION OF WASTE WATER FROM 
ELECTRO-PLATING (DAS VERHALTEN 
NICHT-CYANIDISCHER METALLKOMPLEXE 
BEI DER HERKOEMMLICHEN ENTGIFTUNG 
VON GALVANIKABWAESSERN), 

R. Wagner. 

Vom Wasser, No 39, p 263-286, 1972. 16 fig, 2 tab, 
11 ref. 


Descriptors: *Heavy metals, *Waste water treat- 
ment, *Chemical precipitation, Organic com- 
pounds, Industrial wastes. 

Identifiers: *Electroplating wastes, Organic com- 
plex-builders, Metal complexes. 


Results of an investigation to decrease the amount 
of heavy metals in waste water from electroplating 
plants are reported. The use of organic complex- 
builders indicated that rinse or bath liquids con- 
taining the sequestering agents ethylene diamine, 
tartaric acid, triethanolamine, and gluconic acid, 
should not be mixed with cyanide bearing waste 
water or jointly treated. Separate treatment will 
prevent an excess of complex-builder from attract- 
ing the suspended metallic hydroxides formed by 
treating cyanide complexes with hypochlorite and 
not yer freed through precipitation. (Nave-FIRL) 
W76-02347 


EFFLUENT TREATMENT PLANT. 
Metal Finishing Journal, Vol 19, No 221, p 176, 
June 1973. 


Descriptors: *Treatment facilities, *Effluents, 
*Waste water treatment, Industrial wastes, Sulfur 
compounds, Automation, Control systems, Filtra- 
tion. 

Identifiers: *Sulfuric acid, Pickle liquors, Metal 
wastes. 


An effluent treatment plant has been designed and 
installed by Head Wrightson Process Engineering 
Limited. The facility neutralizes a maximum flow 
of 15,000 gal/hr of spent pickle liquors containing 
5000 ppm of sulfuric acid or the equivalent con- 
centration of hydrochloric acid. Automatic control 
is designed to enable the plant to deal with a varia- 
tion in flow from 2000 up to 15,000 gal/hr. 
Neutralization is achieved using the carbonate 
process whereby acidic wastes flow upward 
through a stirred bed of 1/4- to 3/8-inch limestone 
chippings. Carbon dioxide is removed by passing 
the neutralized liquor through a bank of aeration 
cells. Conventional clarification and filtration fol- 
low, prior to effluent discharge. (Sandoski-FIRL) 
W76-02348 


THE PRECIPITATION OF LEAD FROM 
WASTE WATERS (DIE AUSFAELLUNG VON 
BLEI AUS ABWAESSERN), 

L. Hartinger. 

> egeeran: Vol 27, No 5, p 157-159, May, 
19 


Descriptors: “Chemical precipitation, *Lead, 
*Waste water treatment, Flocculation, Polymers, 
Adsorption, Industrial wastes. 





Identifiers: Metal wastes. 


The feasibility of lead precipitation from waste 
water solutions by means of sodium hydroxide, 
calcium, and sodium carbonate has been studied, 
Simple neutralization by means of sodium hydrox- 
ide or calcium was not found suitable for the 
precipitation of lead from solutions when concen- 
trations reached 100 mg/liter. However, the lead | 
concentration can be lowered to below 0.4 mg/liter | 
by the use of soda for neutralization at a pH value 


' 
t 
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' 


adjusted to 7-8 with the addition of ferric | 


comounds in amounts of 10-30 mg/liter and small 
amounts of a polyacrylamide-base flocculant. Also 
it is possible that inorganic acids present in the 
solution can be bound by sodium hydroxide during 
neutralization, provided the pH value is lower than 
5. The resulting precipitate adsorbs the hardly 
soluble, finely dispersed lead carbonate and settles 
rapidly after addition of the organic flocculant. | 
(Tackas-FIRL) 

W76-02349 


STEEL MILL WASTE LINE PROTECTED 
WITH EPOXIES. 

Water and Sewage Works, Vol 120, No 7, p 46-47, 
July, 1973. 4 fig. 


Descriptors: *Waste water treatment, *Treatment 
facilities, *Industrial wastes, Waste disposal, 
Lake Michigan, Lagoons, Rivers, Pipelines, Con- 
struction materials, Steel pipes, Water treatment, 
Concrete, Indiana. 
Identifiers: Steel 
discharges. 


industry wastes, Effluent 


Bethlehem Steel Corporation has constructed a 
new waste treatment plant at Burns Harbor, Indi- 
ana. This facility collects and treats industrial 
wastes before discharging the acceptable effluent 
into the Little Calumet River and subsequently 
into Lake Michigan. A cold mill industrial waste 
line carries the dilute acidic rinse water overflow 
from sheet and tinning operations and picklers to 
the secondary waste treatment plant. Following 
several mechanical and chemical processing 
stages, the treated effluent discharges into settling 
lagoons before returned to the Little Calumet 
River. The water treatment facility includes 10,00 
feet of steel pipeline, 59 reinforced concrete man- 
holes, and two concrete scalping tanks, all of | 
which are protected with higher performance 
epoxy coatings. Over the past eight-plus years, 
periodic inspection of the pipe linings and concrete 
coatings has revealed excellent adhesion to both 
steel and concrete with no major signs of failure. 
(Sandoski-FIRL) 

W76-02350 


CHROMIC ACID SYSTEM  RECLAIMS 
MATERIAL, SOLVES PLATING PLANT POL- 
LUTION PROBLEMS. 
Modern Power and Engineering, Vol 67, No 6, p 
46-47, June, 1973. 1 fig. 


Descriptors: *Waste disposal, *Treatment facile | 
ties, *Industrial wastes, Ion exchange, Resins, 
Flow, Recycling, Chromium, Metals, *Waste | 
water treatment, Canada, Metals. 

Identifiers: *Chromic acid, *Metal wastes. 


Chromic acid reclamation is being implemented to _ 
solve waste disposal problems and to reduce costs ; 
for Industrial Electro-Plating Limited, Toronto, | 
Canada. The plant has the first installation of | 
new Eco-Tec recovery system for waste chromic | 
acid, based on the ion exchange principle. The 
compact recovery system recovers more than 99.5 | 
percent of the chromic acid from the plating rinse 
waters and allows it to be returned to the process. 
The unit also removes undesirable metallic impur- | 
ties, and the recycled chromic acid allows the elec- | 
trolyte to work more effectively than the origina | 
bath. Reciprocating flow ion exchange is used in| 
the system to reclaim the chromic acid. The unit | 
combines the use of three short ion exchange) 
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beds, one containing anion resins and the other 
two containing cation exchange resins. Rinse 
water and chromic acid operate in a closed loop, 
countercurrent ion exchange. Thus, the recovered 
chromic acid is much more concentrated than that 
achieved with conventional ion exchange systems. 
Resin degradation due to chromic acid attack also 
has little effect on operation of the reciprocating 
flow of ion exchange systems. (Sandoski-FIRL) 
W76-02351 


METAL PLATER RECOVERS TOXIC IONS. 
Canadian Chemical Processing, Vol 57, No 57, p 
56-57, July, 1973. 


Descriptors: *Filtration, *Waste water treatment, 
*Chemical precipitation, Treatment facilities, Fil- 
ters, Capital costs, Operating costs, Metals, 
Copper, Nickel, Chromium, Zinc, Recycling, 
Ions, Toxicity. 

Identifiers: *Metals 
wastes, Metal wastes. 


recovery, Electroplating 


At its Wallaceburg, Ontario plant, National Hard- 
ware has installed recovery equipment to clean up 
its effluents to less than 17 ppm iron and one ppm 
for copper, nickel, chromium, and zinc. To meet 
these requirments, a waste treatment system was 
operated, employing selective precipitation and 
vacuum filtration, to treat wastes generated in its 
mechanical finishing and electroplating facilities. 
The filtration facility was designed and con- 
structed to process up to 48,000 gpd with 
suspended solids loadings from less than 10 ppm to 
several thousand ppm. The filtration facility con- 
sists of two vacuum filters, each with 700 square 
feet of filter area. The filters are interconnected 
and can be operated individually or together as one 
1400 square foot unit. The facility was designed to 
minimize both capital and operating costs. No 
extra labor or body feed are required to maintain 
the unit and no flocculating agents are used. The 
cycle lives attained to data have ranged up to four 
months. (Sandoski-FIRL) 

W76-02352 


WATER-REDUCIBLE 
PROBLEMS. 
Industrial Finishing, Vol 19, No 8, p 42-44, Au- 
gust, 1973. 3 fig. 


COATING SOLVES 


Descriptors: *Steel, *Industrial production, Odor, 
*Waste water treatment, Water pollution abate- 
ment, Connecticut. 

Identifiers: Hardware manufacturing wastes, 
Coating materials. 


The Stanicy Works, New Britain, Connecticut, a 
hardware manufacturing, has solved the environ- 
mental probiem in the coating of steel shelf 
brackets by converting a dip system from solvent- 
based to water-reducible enamel. Advantages 
gained by the changeover include: an 87% drop in 
solvent emission; dramatic decrease in solvent 
odors; elmination of a fire hazard; simplified 
cleanup; reduction with tap water; and, improved 
film properties. The change was made on a com- 
pact conveyor line that includes a degreaser, two 
200-gallon dip tanks with switching equipment to 
use either tank, an oven, and a stripping tank. 
Brackets coated on the line are right angle shaped, 
and vary in size from 4- by 4- by 14-inch. 
(Sandoski-FIRL) 

W76-02353 


HYGIENIC PROBLEMS OF THE PROTECTION 
OF SURFACE WATERS AND MODERN 
TECHNOLOGY IN INDUSTRY, (IN RUSSIAN), 
Nauchno-Issledovatelskii Institut Gigieny, 
Moscow (USSR). 

Yu. B. Novikov, and M. M. Saifutdinov. 

Gig Sanit. 9 p 66-71, 1974. 


Descriptors: Technology, *Waste water treat- 
ment, Water supply, *Reviews, Industrial wastes, 
Waste water disposal, Public health. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Waste Treatment Processes—Group 5D 


A literature review shows that modern industrial 
technology based on closed water-supply cycles 
with: the use of local treatment and additional 
treatment permits eliminating the disposal of 
wastewaters into surface waters and reducing the 
consumption of fresh water per unit product 
manufactured. Simultaneously, surface water can 
be considerably improved.--Copyright 1975, 
Biological Abstracts, Inc. 

W76-02354 


TREATING CONTAMINATED WATER. 

French Patent FR 2149717. Issued March 30, 1973. 
Derwent French Patents Reports, Vol U, No 22, p 
DS, March, 1973. 

Identifiers: *Patents, *Pulp and paper industry, 
*Waste water treatment, *Industrial wastes, Ac- 
tivated carbon, Adsorption, Tanks, Mixing. 


A patent has been issued to the St. Regis Paper 
Company for treating contaminated water using 
activated carbon. The method involves continu- 
ously discharging the contaminated water into the 
first of a plurality of tanks while simultaneously 
and continuously discharging fresh powdered ac- 
tivated carbon into the last of the series of tanks at 
such a rate that a slurry density between 50 and 
200 grams of activated carbon per liter the tanks is 
stirred and portion of the contents of each of the 
tanks are withdrawn. These are either substan- 
tially free from solid particles or consist entirely of 
solid particles. Each portion is forced successively 
into a consecutive tank of the series; treated water 
free from solid particles is withdrawn from the last 
tank of the series. (Sandoski-FIRL) 

W76-02355 


PROCESS WATER REUSE AND UPSET CON- 
TROL MODIFICATION AT AN INTEGRATED 
NSSC MILL, 

Green Bay Packaging, Inc. Wis. Mill Div. 

W.R. Nelson, G. O. Walraven, and D. C. Morris. 
Tappi, Vol 56, No 7, p 54-57, July, 1973. 8 fig, 2 
tab. 


Descriptors: Pulp and paper industry, Water pollu- 
tion control, *Water reuse, Reverse osmosis, 
*Waste water treatment, Industrial wastes, 
Suspended solids, Biochemical oxygen demand, 
*Treatment facilities, Monitoring, *Pulp wastes, 
Wisconsin. 


The pulp and papermaking operation at the Green 
Bay, Wisconsin, neutral sulfite semichemical mill 
is described. The generation and distribution of 
solubles in the process and excess waters of the 
mill are also discussed. The arrangement consists 
of mill sewers, recycled water flows, spill surge 
flow, and an interna! monitoring control system. 
Waste water handling with a proposed reverse os- 
mosis operation is detailed. Mill production con- 
trol experience has achieved monthly average loss 
levels of 11.0 pounds of BOD per pulp ton and 1.7 
pounds suspended solids per machine ton. The 
upset control system short term experience sug- 
gests that consistent loss levels of 5.0 pounds of 
BOD per pulp ton and 1.0 pound suspended solids 
per machine ton will be achieved. (Sandoski- 
FIRL) 

W76-02356 


RECOVERY PLANT RECYCLES OIL WASTE. 
Secondary Raw Materials, Vol 11, No 6, p 98, 
June, 1973. 


Descriptors: *Oil wastes, *Waste water treatment, 
*Recycling, Treatment facilities, Fuels, Indiana, 
Industrial wastes. 

Identifiers: *Waste recovery, Oil recovery, Solids 
reclamation. 


A new oil recovery plant that converts waste oil 
into a usuable fuel is now operating at Bethlehem 
Steel Corporation’s Burns Harbor, Indiana, steel- 
making plant. The oil recovery facility was 


55 


designed to refine a minimum of 200,000 gallons 
per month of waste oil into fuel oil for industrial 
application. The new oil recovery facility was for- 
merly the oil separation plant. Oil recycling 
process begins at the recovery tank station. The 
waste product is pumped from there to new refin- 
ing facilities inside the building for water and 
solids removal from the oil by acid treatment, fil- 
tration, and washing in tanks. The reusable fuel is 
then pumped to the two large outside storage 
tanks. Collection of waste oil and distribution of 
the processed fuel are handled by tank trucks. The 
solids reclaimed from the oil will be stored until 
the sintering plant goes into operation. (Sandoski- 
FIRL) 


W76-02358 


FILTRATION KEY TO CONVERTING WASTE 
OIL INTO USABLE FUEL. 

Filtration Engineering, Vol 4, No 3, p 14, 
May/June, 1973. 


Descriptors: ‘*Filtration, Oil, ‘*Oil wastes, 
*Recycling, Industrial wastes, Waste water treat- 
ment, Effluents. 

Identifiers: Waste oil recovery, *Oil recovery. 


The Bethlehem Steel Corporation steelmaking 
complex at Burns Harbor, Indiana, has imple- 
mented a new oil recovery plant for the conversion 
of waste oil into a usable fuel. The facility will 
refine a minimum of 200,000 gallons per month of 
waste oil into fuel oil for industrial usage. Waste 
products from the plant are pumped to new refin- 
ing areas, and water and solids are removed from 
the oil by acid treatment, a Komline-Sanderson 
filter, and washing tanks. Until Bethlehem Steel 
finishes a new sintering plant for recycling waste 
iron-bearing materials from its various production 
processes, the solids reclaimed from the oil are 
being stored. Waste water from the oil treatment 
process is clarified at a secondary treatment facili- 
ty. From the plant, effluents flow to a newly 
created lagoon which will protect against the 
release of untreated materials into the Little Calu- 
met River. Water flows from the river into Lake 
Michigan. (Sandoski-FIRL) 

W76-02359 


PACKING PICKLES WITH RECYCLED BRINE. 
Agricultural Research, Vol 22, No 1, p 10-11, July, 
1973. 


Descriptors: *Food processing industry, *Waste 
disposal, *Recycling, Incineration, Brines, Pilot 
plants, California, Water reuse. 

Identifiers: Combustion evaporation, Salt reuse. 


The ARS’ Western regional research laboratory in 
Berkeley, California, has developed a method for 
reclaiming the salt from pickling brine, thereby 
keeping it out of the effluent stream. A submerged 
combustion evaporator is used to crystallize the 
salt from the used brine solution. In submerged 
combustion, gaseous combustion products pass 
directly up from the burner through the brine. 
Heat is rapidly transferred from the rising gas bub- 
bles directly to the brine through the bubble inter- 
face. The condensed brine, changed to a slurry 
form, leaves the bottom of the evaporator. It con- 
tains about 58% solids of which about 6% is com- 
bustible organic matter and must be eliminated be- 
fore the salt is suitable for reuse. These organic 
contaminants are destroyed by incineration for 
five minutes at 1200F. Salt is then decontaminated 
except for a small amount of carbon and is ready 
for storage. To prepare pickling brine for the next 
season, the salt is dissolved in water and the car- 
bon removed by simple filtration. The same salt 
can be reused for five or more seasons. (Sandoski- 
I 


W76-02360 








REMOVAL OF ORGANIC CARBON FROM 
WATER BY OXIDATION WITH SOLID 
CATALYSTS, 

California Univ., Davis. Dept. of Chemical En- 
gineering. 

J. M. Smith. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-248 182, 
$3.50 in paper copy, $2.25 in microfiche. Technical 
Completion Report, November 1975, 6 p. 
(California Water Resources Center, Davis, Pro- 
ject UCAL-WRC-W-392). OWRT A-051-CAL(2). 


Descriptors: *Oxidation, *Chemical reactions, 
*Waste water treatment, *Catalysts, Technical 
feasibility, Economic feasibility, Kinetics, Or- 
ganic wastes. 

Identifiers: *Organic carbon removal, Liquid- 
phase oxidation, Solid catalysts, Catalytic oxida- 
tion, Trickle-bed reactors. 


The purpose was to evaluate the technical and 
economic feasibility of liquid-phase oxidation of 
soluble organics in wastewaters using solid 
catalysts. The procedure was, first, to evaluate the 
kinetics of catalytic oxidation under conditions 
where the intrinsic activity of the catalyst could be 
established. With such kinetic results, the next 
step was to evaluate different types of reactors for 
practical use in removing organic pollutants from 
water. Results from this phase of the work would 
permit an economic evaluation of the process for 
comparison with alternative procedures, such as 
biological oxidation. Collective achieved were to 
measure intrinsic kinetics for two promising 
catalysts and to begin the investigation of various 
reactor types. The work accomplished involved 
analysis of the performance of trickle-bed reactors 
for pollutant removal. This appears to be one of 
the most desirable reactors. A variety of organic 
pollutants, including refractory acids, can be 
completely oxidized to carbon dioxide at tempera- 
tures of the order of 270C. Maintaining the water 
in the liquid phase, which requires compressing 
the liquid to prevent vaporatization, eliminates the 
energy requirements that would be associated with 
vaporizing the water. (Snyder-California, Davis) 
W76-02364 


THE POLLUTER PAYS PRINCIPLE AND 
TRANSITIONAL PERIOD MEASURES IN A 
DYNAMIC SETTING, 

Oslo Univ. (Norway). 

For primary bibliographic entry see Field 5G. 
W76-02377 


ANALYSIS OF COST SHARING PROGRAMS 
FOR POLLUTION ABATEMENT OF MU- 
NICIPAL WASTEWATER, 

National Bureau of Standards, Washington, D.C. 
Building Economics Section. 

For primary bibliographic entry see Field 5G. 
W76-02379 


SANITARY CHARACTERIZATION OF THE 
SARATOV RESERVOIR IN THE REGION OF 
AN OIL REFINERY, (IN RUSSIAN), 
Kuybyshevskii Inshonere-Stroitelayi 
(USSR). 

For primary bibliographic entry see Field 5B. 
W76-02380 


Institut 


BACTERIAL CONTENTS OF SEWAGE FROM 
LARGE HOG FARMS IN ROMANIA, (IN 
FRANCE), 

Institutul Agronomic din Timisoara (Rumania). 
For primary bibliographic entry see Field 5A. 
W76-02401 


SOME TRENDS IN INDUSTRIAL WATER AND 
WASTES MANAGEMENT, 

Consultancy Services Ltd. (England). Environ- 
mental Control. 

M. W. Askew. 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Dairy Industries (G. B.), Vol 38, No 5, p 211-216, 
1973, 3 fig, 3 tab, 9 ref. 


Descriptors: *Industrial wastes, *Industrial water, 
*Waste water treatment, *Dairy industry, Sludge, 
Biological treatment, Filtration, Flow control, 
Byproducts, Separation techniques, Sedimenta- 
tion, Sludge disposal, Water reuse. 

Identifiers: *Dairy wastes, England, Wales, Micel- 
lization/Demicellization, Desal process, Alwatech 
process. 


Many on-site waste water treatment plants are 
being constructed by the dairy industry in England 
and Wale:. High rate bio-filters are well suited to 
dairy effi.ents. A common system of effluent 
treatment . nsists of a combination of flow 
equalization with fat separation, two-stage high- 
rate biof ‘ulion with solids sedimentation; low- 
rate bioi {ior and solids sedimentation. Atten- 
tion mu: ve given to screening of solids, flow 
equalization of hydraulic and organic loading and 
cleansing and sterilizing materials, fat separation, 
and chemical neutralization of effluent acidity to 
prevent sludge bulking and fungal growth. Water 
and effluent quantities are reduced more readily 
and economically than the quantity of polluting 
material as effluents tend to increase in strength. 
Highrate biofiltration with bio-aeration may be the 
best treatment method. Sludge treatment is expen- 
sive, so variations of extended aeration and con- 
tact stabilization bio-aeration systems which 
generate minimal quantities of surplus sludge can 
be used. Sludge can be spread on farm land, 
treated with cationic polyelectrolytes, incinerated, 
or edible protein produced by microbial synthesis. 
Water reclamation and reuse are suggested. Reuse 
quality requirements must be objectively defined. 
Possible methods are membrane, ion exchange, 
filtration, sterilization, and micelliza- 
tion/demicellization. Reclamation processes must 
be integrated with production needs. (Buchanan- 
Davidson--Wisconsin) 

W76-02429 


UHR FILTERS TREATING MILL WASTE- 
WATERS, 

De Laval Turbine, Inc., Florence, N.J. Condensor 
and Filter Div. 

J. T. Wallace, and J. S. Brown. 

In: Proceedings of the 26th Industrial Waste Con- 
ference, May 4-6, 1971, Purdue University, 
Lafayette, Indiana, Purdue University Engineer- 
ing Bulleting, Engineering Extension Series No 
140, Part 2, p 807-814, 7 fig. 


Descriptors: *Waste water treatment, *Filters, 
*Water purification, *Steel, Texas, Water reuse, 
Recirculated water, Cooling towers, Suspended 
solids. 

Identifiers: *Ultra High Rate Filter System, 
Baytonw(Tex), Backwash. 


Water supplies for the U.S. Steel Corporation 
plate mill at Baytown, Texas, are closed systems 
wherever possible. The Plant Mill Service Water 
System is a closed recirculation network with 
blowdown disposal. After heavy solids from mill 
scale wastes are removed in a scale pit, the 
remaining wastes plus raw water sludge thickener 
overflow and make-up water go to a receiving 
basin. Partially clarified water is pumped through 
an Ultra High Rate Filter System to a cooling 
tower, a clearwell, then to the mill for re-use. Fil- 
ters of anthracite and sand remove particles 1-50 
microns in size and finely dispersed oil. Filter 
design and operation are described. The most im- 
portant factor for filtration success is a repeatable, 
effective backwash. An automatic backwash pro- 
vides a uniform, reliable, repeatable method that is 
fail-safe, makes troubleshooting easy, reduces 
maintenance costs, and provides maximum on 
stream time for each filter. The system has 
operated since 1970 with few problems. Influents 
average 28.1 mg/1 total suspended solids and ef- 
fluents 4.4 mg/1. Effluent oil is below 5 ppm. This 
recirculated water system is practical under widely 
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varying operating conditions, while maintaining 
recirculated water quality equivalent to or better 


than the quality of make-up water. (Buchanan. 


Davidson--Wisconsin) 
W76-02434 


THE APPLICABILITY OF CARBON ADSORP. 
TION IN THE TREATMENT OF PETROCHEMI. 
CAL WASTEWATERS, 

Engineering-Science, Inc./Texas, Austin. 

D. L. Ford. 

In: ‘Applications of New Concepts of Physical- 
Chemical Wastewater Treatment,’ W.W. Echen- 
felder, Jr. and L. K. Cecil, editors. Pergamon 
Press, Inc., Elmsford, N.Y., 1972, p 133-145, 7 fig, 
3 tab, 10 ref. 


Descriptors: *Activated carbon, *Oil wastes, 
*Waste water treatment, *Industrial wastes, 
Water reuse, Biological treatment, Tertiary treat- 
ment, Design, Activated sludge. 
Identifiers: Refinery wastes, 
wastes. 


Petrochemical 


No American refineries or petrochemical facilities 
use carbon adsorption exclusively to treat their 
wastes. Technical and economic justification for 


using carbon adsorption to treat these wastewaters | 


must be based on pilot plant evaluations. The ad- 
sorption theory described by rate equations and 
distinct breakthrough curve geometry seldom 


apply to complex wastewaters. Carbon capacity | 
determined from continuous-flow column studies _ 
was 10-80% greater than predicted by batch | 


isotherm tests. Series biological-carbon systems 
probably are the most common carbon application 
for refinery/petrochemical wastewater treatment. 
Pilot studies indicated persistent ‘leakage’ of 


biochemical oxygen demand organics when fixed- | 
bed carbon columns were applied as a single treat- _ 


ment. More pronounced breakthrough curves and 


smaller adsorption zone depths were observed for | 


carbon adsorption removal of total organic carbon 
and chemical oxygen demand when biologically 
treated effluent was used as column feed com- 
pared to primary (oil separator) effluent feed. Car- 
bon capacity in a fixed-bed column increased with 
influent organic concentration. 
Breakthrough/exhaustion capacity decreased with 
wastewater complexity, resulting in unused car- 


bon in the column when breakthrough occurred. | 
Biological-carbon and total carbon systems are | 


capable of producing effluents acceptable for 
selective reuse providing total dissolved solids, 
chlorides, and certain heavy metals are not con- 
centrated to prohibitive levels. (Buchanan-David- 
son--Wisconsin) 

W76-02435 


SOUR WATER STRIPPER: ITS DESIGN AND 
APPLICATION, 

Atlantic Richfield Co., Houston, Tex. 

D. G. Rodriguez. 

Water-1973, American Institute of Chemical En- 
gineers Syposium Series, Vol 70, No 136, p 667- 
670, 1973, 2 fig, 3 tab. 


Descriptors: *Acidic water, *Design criteria, 
*Industrial wastes, *Waste water treatment, Oil, 
Ammonia, Hydrogen sulfide, Sulfur, Methodolo- 
gy, Byproducts, Capital costs, Operating costs, 
Corrosion, Towers, Gases. 
Identifiers: *Refinery 
towers, Sulfur recovery, 
Houston Refinery. 


effluents, *Stripping 
Atlantic Richfield 


The sour water stripper can remove as much as 
50% of the oxygen consuming wastes present in 
refinery effluent water. Sour waters normally con- 
stitute 5-15% of the total refinery waste water 
flow. The process described strips ammonia and 
hydrogen sulfide. Sour waters are segregated toa 
holding tank then fed to a stripping column witha 
stripping medium. The unit will generally include a 
feed drum, otipems column, and _ associated 
equipment. Careful consideration must be given to 
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the sour water gathering system, design and selec- 
tion of the sour water stripper unit equipment, cor- 
rosion and salt deposits, and disposition of the 
stripper overhead gas release. The disposal usually 
involves ammonia recovery and acid gas feed to 
the sulfur recovery facilities. Feeding of ammonia 
gas to the sulfur plant is less costly, but involves 
technical problems. However, pilot and plant scale 
studies have shown good results in eliminating 
stripper off-gas in the sulfur recovery plant’s con- 
verter section. At the Atlantic Richfield Houston 
Refinery sour water stripper, the cost was mostly 
due to the stripping and heating of steam fed to the 
tower. The effect of sour waters on wastewater 
quality, and capital and operating costs are shown. 
(Buchanan-Davidson-- Wisconsin) 

W76-02436 


THE LAMELLA SEPARATOR: A DEFINITION 
AND RESULT OF PILOT STUDIES IN THE 
PULP AND PAPER AND STEEL INDUSTRIES, 
Axel Johnson Institutet for Industriforskning, 
Nynashamn (Sweden). 

B. Forsell. 

In: Proceedings of the 26th Industrial Waste Con- 
ference, May 4-6, 1971, Purdue University, 
Lafayette, Indiana, Purdue University Engineer- 
ing Bulletin, Engineering Extension Series No 140, 
Part 2, p 867-873, 7 fig, 1 tab. 


Descriptors: *Waste water treatment, *Separation 
techniques, *Industrial wastes, Pilot plants, Pulp 
and paper industry, Steel, Pulp wastes, Gravity, 
Coagulation, Flocculation, Chemical precipita- 
tion, Design data. 

Identifiers: *Lamella separator, Gravity flow. 


In Lamella Separators concurrent flow between 
separated sludge and liquid phases make possible a 
low inclination angle and a high specific settling 
area (inclined plates). Suspensions to be separated 
are fed to the inlet trough and pass through flow 
ducts formed by the plates. Suspended matter 
separates on the plates and slides down to the 
sludge collector; clarified liquid is drawn off 
through discharge pipes and recollected. Even 
flow distribution results because the pressure drop 
is mostly in the discharge tube. Liquid flow and 
gravity transport sludge. This method can separate 
hydroxide type of flocs formed by chemical 
precipitation of waste water, such as heavy metal 
hydroxides from neutralized pickling plant rinse 
water. Pilot studies in a Swedish stainless steel mill 
and integrated kraft mill are described. Chemical 
coagulation in kraft mills is less complex and 
tequired less space than biological treatment 
processes. Effluents containing suspended matter 
could possibly be treated by pure clarification and 
more polluted effluents by coagulation-clarifica- 
tion. Full scale Lamella Separators consist of a 
number of identical plates working in parallel. In- 
terplate clearances and inclination angles vary. 
Capacity depends on settling characteristics of the 
suspension to be separated. Designs are given for 
large and small flocculation separation plants. 
ee eridsoe-Whcceein) 


TREATMENT OF CHEESE PROCESSING 
WASTES BY THE BIO-DISC PROCESS, 

Autotrol Corp., Milwaukee, Wis. Bio-Systems 
Div 


C. W. Birks, and R. J. Hynek. 

In: Proceedings of the 26th Industrial Waste Con- 
ference, Part 1, May 4-6, 1971, Purdue University, 
Lafayette, Indiana. Engineering Extension Series 
No 140, p 89-105, 11 fig, 4 tab, 2 ref. 


Descriptors: *Industrial wastes, *Waste water 
treatment, *Dairy industry, Facilities, Biological 
treatment, Wisconsin, Septic tanks, Biochemical 
oxygen demand, Flow control, Sewage lagoons, 
Solid wastes, Sludge, Design, Operating costs. 
Identifiers: *Cheese processing wastes, *Bio-Disc 
process, De Pere(Wis). 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Waste Treatment Processes—Group 5D 


The Eiler Cheese Company, De Pere, Wisconsin, 
installed a Bio-Disc unit to treat their processing 
wastes. The treatment consists of a septic and flow 
equilization unit; a four-stage Bio-Disc unit with 
integral clarifier, and a 157,000 gallon, 30-day 
polishing lagoon. A sequential flow arrangement 
of septic tanks was designed to receive raw waste, 
collect dense solids, provide intimate mixing of 
raw waste and recycled sludge, equalize flow, 
reduce impact of peak flows, and digest sludge. 
The Bio-Module was installed 12 ft below ground 
level and consisted of a feed chamber, four-stage 
Bio-Disc assembly, and clarifier. Sludge scraped 
from the clarifier was returned to the septic tanks. 
Effluent went into the polishing lagoon, then into a 
stream. This first Bio-Disc installation in the U.S. 
has an excellent capacity for biological treatment 
of dairy wastes. Despite poor biodegradation effi- 
ciencies of the anaerobic pre-treatment system, 
95% overall organic reduction and effluent BOD 
levels less than 10 mg/l were obtained. It could 
compensate for an acid waste feed and continue to 
provide organic reduction. Under high hydraulic 
and organic loads, it sustained high performance 
levels and operated efficiently during severe cli- 
matic conditions. It maintenance and operating 
costs are low. (Buchanan-Davidson--Wisconsin) 
W76-02438 


LANDFILL STABILIZATION WITH 
LEACHATE RECYCLE, 

Georgia Inst. of Tech., Atlanta. School of Civil 
Engineering. 


For primary bibliographic entry see Field SE. 
W76-02440 


INVESTIGATION RELATED TO PREVENTION 
AND CONTROL OF WATER POLLUTION IN 
THE U.S. TNT INDUSTRY, 

Edgewood Arsenal Aberdeen Proving Ground, 
Md. Chemical Lab. 

D. H. Rosenblatt. 

In: ‘Pollution: Engineering and Scientific Solu- 
tions,’ E. S. Barrekett, editor. Proceedings of the 
First International Meeting of the Society of En- 
gineering Science, June 12-17, 1972, Tel Aviv, 
Israel, p 272-277. 


Descriptors: *Explosives, *Water pollution con- 
trol, *Waste water treatment, *Activated carbon, 
Adsorption, Chemical wastes, Sulfur, Chemical 
engineering, Bituminous materials. 

Identifiers: *TNT, Sodium sulfite, Nucleophiles, 
*Red waters’, ’Pink waters’, Ammunition plants. 


TNT (2,4,6-trinitrotoluene) is produced exclusive- 
ly in United States government owned facilities. 
Water pollution from TNT occurs when solid or 
molten crude TNT is washed with sodium sulfite 
to remove TNT isomers. Disposal of the intensely 
colored high-solids spent wash solution (‘red 
waters’) is difficult. Also wastes from sources, 
such as bomb and shell washings, enter streams 
and rivers where sunlight at alkaline or neutral pH 
turns them ‘pink’. Procedures for treating ‘red’ 
and ‘pink’ waters are reviewed. When nucleophile 
reactions were studied using 2,4,5-trinitrotoluene 
in aqueous acetonitrile, the best nucleophiles at 
pH 7 were dithiophosphate, thiophenolate, alkylx- 
anthate, sulfite, and dithiocarbpiperidide. TNT 
isomers exhibited consistent decreases of reactivi- 
ty with nucleophiles in the order, 2,4,5,-, 2,3,4-, 
and 2,3,6-trinitrotoluene. Convergent synthesis 
may be possible by nitrating products of nucleo- 
philic displacement on 2,4,5-, 2,3,4-, or 2,3,6-TNT 
isomers to give 2,4,6-trinitro-3-substituted toluene. 
The ambient nature of nitrite ion in attacking 2,4- 
dinitrohalobenzenes was studied. Only activated 
carbons prepared from bituminous coal were use- 
ful in removing TNT from water. Tests showed 
that critical bed depth is directly proportional to 
flow rate, part of the sorptive capacity can be 
regenerated with warm toluene, but the sorptive 
capacity approached some constant level on re- 
= use. (Buchanan-Davidson- Wisconsin) 
76-02441 
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ABATEMENT OF NITROBODIES IN AQUEOUS 
EFFLUENTS FROM TNT PRODUCTION AND 
FINISHING PLANTS, 

Army Natick Lab., Mass. 

L. A. Spano, R. A. Chalk, J. T. Walsh, and C. 
DePietro. 

In: ‘Pollution: Engineering and Scientific Solu- 
tions,’ E. S. Barrekette, editor. Proceedings of the 
First International Meeting of the Society of En- 
gineering Science, June 12-17, 1972, Tel Aviv, 
Israel, p 288-297. 7 fig, 2 tab. 


Descriptors: *Waste water treatment, 
*Explosives, *Nitrogen compounds, Neutraliza- 
tion, Adsorption, Polymers, Color, Resins, Ac- 
tivated carbon. 

Identifiers: *TNT, Ammunition plants, ‘Red 
water’, ‘Pink water’, Amberlite XAD-2, Fil- 
trasorb-400. 


The final step in the TNT manufacturing process is 
the finishing plant where alpha-TNT is the prin- 
cipal pollutant. To overcome the red discoloration 
and lower nitrobody concentration discharged to 
levels below those which are toxic to living organ- 
isms, direct absorption of polymeric resins was in- 
vestigated. Amberlite XAD-2, a resin adsorbent 
which is a copolymer of styrene and divinyl- 
benzene, adsorbs nitrobodies which contain 
primarily alpha-TNT. It is especially effective with 
wash waters which have not been neutralized and 
have not acquired the pink-amber color resulting 
from structural changes of alpha-TNT in water. 
The adsorption effectiveness of Amberlite XAD-2 
is comparable to that of Filtrasorb-400 (an ac- 
tivated carbon) for influent throughputs equivalent 
to approximately 600 adsorbent bed volumes. 
Chemical regeneration of Amberlite XAD-2 satu- 
rated with alpha-TNT is effectively accomplished 
with acetone, but regeneration of Filtrasorb-400 
has not been successful. To effectively remove 
nitrobodies from wash waters from alpha-TNT 
finishing processes and load and pack operations, 
a column of Amberlite XAD-2 should be used to 
adsorb most of the nitrobodies and color produc- 
ing constituents in the stream. The effluent should 
then be passed through a polishing activated car- 
bon bed to remove any residual color. (Buchanan- 
Davidson- Wisconsin) 

W76-02442 


WASTE TREATMENT FACILITIES FOR JONES 
AND LAUGHLIN STEEL CORPORATION, 
HENNEPIN WORKS, 

Jones and Laughlin Steel Corp., Hennepin, Ill. 
Combustion and Utilities. 

L. B. Stoner. 

In: Proceedings of the 26th Industrial Waste Con- 
ference, May 4-6, 1971, Purdue University, 
Lafayette, Indiana, Purdue University Engineer- 
ing Bulletin, Engineering Extension Series No 140, 
Part 2, p 761-765. 


Descriptors: *Waste water treatment, *Water 
treatment, *Steel, *Industrial wastes, *Industrial 
water, Recirculated water, Sludge treatment, Oil 
wastes, Facilities, Acidic water, Illinois, Injection 
wells, Sludge disposal, Waste disposal. 

Identifiers: Hennepin Works(IIl), Pickle liquor. 


The Jones and Laughlin Steel Plant at Hennepin, 
Illinois, was designed to produce cold rolled sheets 
and galvanized sheet products. A hydrochloric 
acid pickle line for removal of scale and rust from 
hot rolled steel bands, cold reducing mill, temper 
mill, galvanizing line, facilities for slitting, shear- 
ing, corrugating, and finishing steel, and auxiliary 
facilities were built. Water from the Illinois River 
is pumped and treated to meet these needs. Water 
from filter backwash, softener regeneration, boiler 
blowdown, rolling solutions, condensate, and 
other uses is collected for waste treatment. Special 
procedures for treating oils,rolling solutions, 
solids, and sludge are described. Treated water 
was good enough for reuse. Waste pickle liquor is 
treated separately and its residues are injected into 
deep wells. Solids were first dewatered in a 








thickener and lagoon but their ultimate disposal 
proved problematical. Drying beds and soil condi- 
tioning were unsuccessful; sludge solidification is 
presently being tried. Oil disposal by land fill, 
commercial incineration, road oiling, and 
scavenger pickup was unreliable; incineration is 
now being considered. Excellent results on a con- 
sistent basis have been produced at this plant but 
technological changes and proposed effluent stan- 
dards pose the threat of obsolescence. (Buchanan- 
Davidson--Wisconson) 


W76-02445 

WASTEWATER REUSE AND __IN-PLANT 
TREATMENT, 

Ashland Oil and Refining Co., Ky. 

R. Willenbrink. 


Water-1973, American Institute of Chemical En- 
gineers Symposium Series, Vol 70, No 136, p 671- 
674, 1973. 3 fig. 


Descriptors: *Water reuse, *Waste water treat- 
ment, *Oil industry, Kentucky, Water conserva- 
tion, Phenols, Hydrogen sulfide, Ammonia, Con- 
densers, Organic wastes, Oil wastes, Effluents, 
Pre-treatment(Water). 

Identifiers: *Refineries. 


Spent phenolic and sulfide caustic streams; foul 
water containing hydrogen sulfide, phenol, and 
ammonia; and vacuum tower jet condenser con- 
densate constitute the bulk of soluble organic 
waste material generated in refineries and are of 
particular concern to the Ashland Oil Company, 
Ashland, Kentucky. Generation of phenol, am- 
monia, hydrogen sulfide, oil, and other similar 
contaminants is described and present methods of 
removing or treating them are discussed. The foul 
water reuse system, spent caustic disposal system, 
vacuum tower jet condenser condensate system, 
waste oil handling system, and in-plant phenol 
treatment system are described. The method used 
to handle waste oil at the Ashland’s Catlettsburg 
Refinery is decribed. Pilot tests on foul water 
stripper effluent and desalter water draw have 
been discouraging. Before refineries modify or 
add to their waste water treatment system, they 
should determine what can be done to reduce 
waste water flow and contaminant concentrations. 
Improvement made in the process areas of existing 
plants will help meet stream standards and 
minimize final waste treatment costs. (Buchanan- 
Davidson--Wisconsin) 

W76-02448 


INDUSTRIAL WASTEWATER RECLAMATION, 
Resources Conservation Co., Renton, Wash. 

T. M. Fosberg. 

Water-1973, American Institute of Chemical En- 
gineers Symposium Series, Vol 70, No 136, p 534- 
538, 1973. 3 fig, 1 tab. 


Descriptors: *Reclamation, *Industrial water, 
*Waste water treatment, *Water reuse, Design, 
Texas, Vapor compression distillation, Cooling 
towers, Evaporators, Ponds, Brines, Solar distilla- 
tion. 

Identifiers: *Cooling tower blowdown, El Paso 
Natural Gas Co.(Texas), Resources Conservation 
Co.(Wash). 


The Resources Conservation Company of Renton, 
Washington uses the vapor compression evapora- 
tion principle to treat industrial waste water. Basic 
components of the system are heat transfer sur- 
faces, an evaporator body, and a brine recircula- 
tion pump. The waste water reclamation plant in- 
stalled at the El Paso Natural Gas Company, 
Texas, has a two-stage evaporator. The first stage 
concentrates cooling tower blowdown 14 times, 
yielding 29.5 gpm product water and a waste of ap- 
proximately 2.5 gpm, which is fed to the second 
stage. The second stage concentrates the waste an 
additional 8 times for a total concentration of 
about 110 times. The high quality product water, 
which contains less than 10 mg/l total dissolved 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


solids, is returned to the cooling towers. Waste 
brine flows into a solar evaporation pond, where 
the remaining water is evaporated. Cooling tower 
blowndown (evaporator feed) contains silica, cal- 
cium sulfate, and bicarbonate. Bicarbonate is 
removed by adding sulfuric acid. Scale formation 
is prevented by maintaining a seed slurry in each 
evaporator. The system is powered by electricity 
using 90 KWH/1000 gallons of product water. Low 
operating costs of the evaporator plus recovery 
and conservation of water minimizes water poilu- 
tion control costs. (Buchanan-Davidson--Wiscon- 


sin) 
W76-02450 


MICROBIAL ENHANCEMENT OF 
PHOSPHORUS REMOVAL IN_ SLUDGE 
SEWAGE SYSTEMS, | 

Arizona Univ. Tucson. Dept. of Microbiology and 
Medical Technology. 

C. F. Russ. 


Ph.D. Dissertation, 1975, 56 p, 8 fig, 2 tab, 34 ref. 


Descriptors: *Waste water treatment, *Sewage 
treatment, *Biological treatment, *Sewage bac- 
teria, *Sludge treatment, *Phosphorus, Activated 
sludge, Microbial degredation, Sanitary engineer- 
ing, Sewage, Water quality, Nutrient removal, 
Sludge, *Arizona, Water temperature, Hydrogen 
ion concentration, Biological properties, Water 
pollution, Ammonia, Nitrogen, Bacteria. 
Identifiers: *Acinetobacter phosphadevorus, Tuc- 
son Sewage Treatment Platn(Arizona). 


A developed sludge produced from filtered prima- 
ry effluent from the sewage treatment plant in 
Tucson, Arizona and an organism (Acinetobacter 
phosphadevorus) isolated from sludge obtained 
from the Rilling Road Sewage Treatment Plant, 
San Antonio, Texas, has the capability to remove 
80 percent of the phosphorus normally present in 
Tucson sewage in 8 hours, (most activated slude- 
sewage treatment plants have a capacity to remove 
only 2 to 3 precent of the phosphorus). The op- 
timum temperature range for growth of A. 
phosphadevorus and phosphorus uptake was from 
27C to 37C in sewage broth and 27C in acetate 
broth. Optimum pH was 7.5 to 8.0 in sewage broth 
an 7.5 in acetate broth. The organism was shown to 
derive its nutrient from the volatile acid fraction of 
sewage and could use ammonium ions as a sole 
source of nitrogen. Phosphorus removal and 
growth, both in developed sludge and A. 
phosphadevorus cells, was inhibited by sodium 
azide, 2, 4-dinitropheno, sodium iodoacetate, and 
p-chloromecuribenzoic acid (compounds which af- 
fect oxidative phosphorylation, substrate level 
phosphorylation, sulfhydryl enzymes and mem- 
brane premeability). (Robinett-Arizona) 
W76-02452 


ST. ANNE’S (BOARD MILL LTD., ENGLAND) 
CLEANS UP THE RIVER AVON. 

Pulp and Paper International, Vol 17, No 9, p 44- 
45, August 1975, | fig, 1 illus. 


Descriptors: *Waste water treatment, *Pulp 
wastes, Wastes, Industrial wastes, Water pollution 
sources, Water pollution treatment, Flocculation, 
Aerated lagoons, Filtration, Sludge treatment, 
Suspended solids, Water reuse, Recycling, Water 
conservation, Polyelectrolytes, Water pollution 
control, *Treatment facilities. 

Identifiers: Alum, Dorr-Oliver Clariflocculators, 
Dorr-Oliver sludge thickener, England. 


The effluent treatment plant at the company’s 
Bristol mill is described. It consists of two Dorr- 
Oliver Clariflocculators, a Dorr-Oliver sludge 
thickener, aeration lagoon, and sludge filter. The 
raw effluent containing an average of 600 ppm of 
suspended solids (with peaks up to 1000 ppm) is 
treated with alum and lime before entering a flash 
mixer. Polyelectrolyte is added immediately after 
the mixer to induce flocculation and the effluent 
flows to the Clariflocculators. Clarified effluent 
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from the Clariflocculators flows to the lagoon (8 
million liter capacity); from the lagoon the 
clarified effluent is discharged to the river via a 
cascade spillway. Provision is made for recycling 
some of the clarified effluent to the mill. The 
suspended solids content of the final effluent is 
less than 30 ppm. (Witt-IPC) 

W76-02462 


OXYGEN TREATMENT VS. HIGH-BOD 
SULFITE PULPING WASTE WATER, 

Air Products and Chemicals, Inc., Allentown, Pa. 
T.G. Zitrides. 

Pulp and Paper, Vol 49, No 10, p 126-128, Sep- 
tember, 1975, 2 fig, 1 tab. 


Descriptors: *Pulp wastes, *Sulfite liquors, 
*Waste water treatment, *Oxygenation, Wastes, 
Industrial wastes, Water pollution sources, Waste 
treatment, Suspended solids, Bleaching wastes, 
Activated sludge, Biological treatment, Water pu- 
rification, Biochemical oxygen demand, Oxygen 
demand, Water pollution treatment, Water poilu- 
tion control, Pilot plants, Washington, Effluents, 
Washington. 

Identifiers: Sulfite pulp mills. 


Current waste water handling practices at the Port 
Angeles (Washington) Division of ITT Rayonier, 
an ammonia-base sulfite mill producing a range of 
fully bleached pulp grades, are Jescribed. One 
sewer collects waste waters having relatively high 
suspended-solids content, mainly from the wood- 
processing and pulping areas; the other coilects 
mill effluents of relatively low suspended-solids 
content, mainly wastes from the bleaching 
sequence. The high-solids sewer discharge is 
treated in a primary clarifier and mixed with the 
low-solids discharge. An oxygen-activated sludge 
effluent system (OASES) for secondary treatment 
has been evaluated. The trailer-mounted OASES 
pilot-plant reactor has a nominal mixed-liquor 
capacity of 650 gal and consists of five gastight in- 
terconnected 130 gal vessels equipped with sur- 
face aerators. A clarifier is mounted outside the 
trailer. From data collected over a 3.5 month 
period, it was learned that the average 5-day BOD 
removal rate was 90%. Overall oxygen consump- 
tion averaged 1.3 Ib/lb of BOD removed. (Sykes- 


IPC) 
W76-02463 


EFFECT OF AMMONIUM LIGNOSULFONATE 
ON SOIL MICROORGANISMS (O VLIYANI 
LIGNOSUL’FONATA AMMONIYA NA 
POCHVENNYE MIKROORGANIZMY), 
Akademiya Nauk SSSR, Moscow. Institut Agrok- 
himii i Pochvovedeniya. 

For primary bibliographic entry see Field 5C. 
W76-02464 


WATER RECYCLING SYSTEMS AT MILLS 
PROCESSING WASTE PAPER (SISTEMY 
OBOROTNOGO VODOPOTREBLENIYA NA 
PREDPRIYATIYAKH, 
PERERABATYVAYUSHCHIKH MAKULATU- 
RU), 

Ukrainskii Nauchno-Issledovatelskii Institut Bu- 
magi, Kiev (USSR). 

For primary bibliographic entry see Field 3E. 
W76-02465 


DESIGN CRITERIA FOR HIGH-PURITY OX- 
YGEN TREATMENT OF KRAFT MILL EF- 
FLUENT, 

CH2M/Hill, Corvailis, Oreg. Industrial Processes 
Div. 

R. R. Peterson. 

Journal Water Pollution Control Federation, Voi 
47, No 9, p 2317-2329, September, 1975. 9 fig, 5 
ref, 3 tab. 


Descriptors: *Pulp wastes, *Waste water treat 
ment, ‘*Activated sludge, *Oxygen, *Design 
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criteria, Wastes, Industrial wastes, Waste treat- 
ment, Water pollution sources, Water pollution 
control, Aerated lagoons, Water purification, 
Sludge, Temperature, Hydrogen ion concentra- 
tion, Instrumentation, Pilot plants, Laboratory 
tests, Biochemical oxygen demand, Suspended 
solids, Toxicity, Phenols, Treatment facilities, Ef- 
fluents, Fish, Sludge treatment, Sticklebacks. 
Identifiers: Spills, Foaming, Kraft mills, Grease, 
Board mills. 


Design criteria for oxygen-aided activated sludge 
treatment of effluent (16 million gal/day) 
discharged from Fibreboard Corporation’s San 
Joaquin, California, kraft pulp and paper mill were 
developed from pilot and laboratory studies. 
Removals of BOD, suspended solids, toxicity, 
phenolics, and grease were evaluated. The 
procedures used to establish full-scale unit process 
design criteria for each treatment unit are 
described in detail and illustrated by examples. 
The criteria for aeration basin sizing and oxygen 
transfer, secondary clarification and thickening, 
and sludge production and handling are presented, 
together with design considerations for effluent 
temperature control, spill control and shock limita- 
tions, foam control, special pH considerations, 
and overall system instrumentation. The pilot 
study results demonstrated that activated sludge 
treatment of kraft effluents aided by high-purity 
oxygen provides a compact and efficient system 
which is not only stable under wide variations in 
BOD loading but can also remove all discharged 
components that are toxic to stickleback test fish. 
The sludges exhibit excellent settling properties, 
compared to those activated with air in lieu of ox- 
ygen. (Witt-IPC) 
-02466 


CHEMI-MECHANICAL PAPER MILL AND MU- 
NICIPAL WASTE WATER TREATMENT PILOT 
PLANT STUDY, 

Hanningson, Durham, and Richardson, Omaha, 


Neb. 

D.R. Krebs, and L. E. Shriver. 

In: Proceedings of the 28th Industrial Waste Con- 
ference, Purdue University, May 1-3, 1973, p 861- 
873, 3 fig, 1 tab. 


Descriptors: *Waste water treatment, *Municipal 
wastes, *Pulp wastes, *Biological treatment, 
Treatment facilities, Minnesota, Wastes, Industri- 
al wastes, Water pollution sources, Water pollu- 
tion treatment, Chemical wastes, Aeration, 
Aerated lagoons, *Pilot plants, Waste treatment, 
Water purification, Water quality control, Sludge 
treatment, Centrifugation. 

Identifiers: Coated papers. 


Biological treatment of combined effluent from 
the village of Grand Rapids, Minnesota, and the 
Blandin Paper Company, which produces high- 
gloss coated paper, is described. Modification of 
the existing plant flow patterns to accomodate 
aeration of pilot studies of the paper mill wastes, 
as well as laboratory and full-scale studies on the 
efficiency of various chemicals to reduce the pol- 
lution characteristics of the wastes are outlined. 
The waste treatment process includes extended 
aeration with sludge recirculation, followed by 
secondary aeration ponds, followed by quiescent 
settling ponds. Solids are routed to aerated hold- 
ing-digestion ponds and then to centrifuges for de- 
watering and final land disposal. Aeration is by 
large bubble diffusion or submerged aerating-mix- 
ing tubes. Descriptions of the pulping and paper- 
making processes are included. (Sykes-IPC) 
W76-02467 


CURRENT STATUS OF PAPER 
REPROCESSING EFFLUENT CHARAC.- 
TERISTICS AND DISPOSAL PRACTICES, 
National Council of the Paper Industry for Air and 
Stream Improvement, Inc., Medford, Mass. 

G. W. Gove, and J. J. McKeown. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


TAPPI Secondary Fibers (and) Testing Con- 
ference, Madison, Wisconsin, Sept 16-18, 1975, 
Preprinted Proceedings (TAPPI, Atlanta, Geor- 
gia), p 17-29, 8 fig, 2 ref, 9 tab. 


Descriptors: *Waste water treatment, *Pulp 
wastes, Puip and paper industry, Effluents, Indus- 
trial wastes, Wastes, Water pollution sources, 
Water pollution treatment, Biological treatment, 
Biochemical oxygen demand, Suspended solids, 
Activated sludge, Aerated lagoons, Water pollu- 
tion control, Water pollution, Regulation. 
Identifiers: *Waste paper, Deinking, Deinking 
mills, Best practicable treatment. 


Effluent characteristics of mills utilizing seconda- 
ry fiber (waste paper) depend on the type of 
furnish used as raw material for pulp manufacture, 
deinking processes employed, water reuse within 
the process, and properties of the end-product, 
and thus are highly variable. Because of the high 
organic strength of raw waste materials from 
deinking mills, biological treatment is generally 
required to attain acceptable BOD and total 
suspended solids levels. Activated sludge and 
aerated stabilization basin processes are currently 
being employed to treat mill effluents, but results 
obtainable with available control technology do 
not demonstrate the levels of proposed national ef- 
fluent limitations. (Sykes-IPC) 

W76-02468 


SELECTING A MILL EFFLUENT TREATMENT 
SYSTEM--SOME CONSIDERATIONS, 

D. R. Johnson. 

In: TAPPI Engineering Conference, Toronto, 
Canada, Sept. 28-Oct. 2, 1975, Preprinted 
Proceedings (TAPPI, Atlanta, Georgia), p 61-68, 4 
fig, 3 tab. 


Descriptors: *Pulp wastes, *Aerated lagoons, 
*Activated sludge, *Waste water treatment, 
Operation and maintenance, Waste treatment, 
Water pollution treatment, Biological treatment, 
Pulp and paper industry, Biochemical oxygen de- 
mand, Suspended solids, Water pollution control, 
Treatment facilities, Seasonal, Climates. 


The basic operating characteristics of activated 
sludge systems and aerated lagoons are identified, 
and the advantages and disadvantages of each 
system for treating pulp and paper mill effluents 
are outlined and discussed. Both systems produce 
treated effluents of comparable quality with 
respect to BOD and suspended solids. However, 
the aerated lagoon is simpler to operate and is not 
as prone to erratic behavior as the activated sludge 
system. Aerated lagoons find their best application 
in areas characterized by mild winters and hot 
summers. Activated sludge system operation is un- 
related to climatic conditions. (Witt-IPC) 
W76-02470 


OPERATING EXPERIENCE WITH AN AD- 
VANCED COLOR REMOVAL SYSTEM, 

Gulf States Paper Corp., Tuscaloosa, Ala. 

R.R. Fuller, H. H. Williams, and G. Hodge. 

In: TAPPI Engineering Conference, Toronto, 
Canada, Sept 28-Oct 2, 1975, Preprinted 
Proceedings (TAPPI, Atlanta, Georgia), p 185-195, 
4 fig, 2 ref, 9 tab. 


Descriptors: *Pulp wastes, *Waste water treat- 
ment, *Color, Industrial wastes, Wastes, Water 
pollution sources, Water pollution treatment, 
Suspended solids, Water purification, Activated 
sludge, Biochemical oxygen demand, Incinera- 
tion, Sludge disposal, Ultimate disposal, Costs, 
Capital costs, Operating costs, Treatment facili- 
ties, Pulp and paper industry, Sludge, Alabama, 
Aluminum, Sulfates. 

Identifiers: Beloit Passavant filter press, Nichols- 
Herrishoff furnace, Kraft mills. 


iven of the effluent 
tates Paper Corpora- 


A detailed description is 
treatment system at Gulf 
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tion’s Tuscaloosa, Alabama, kraft mill. The ef- 
fluent is first clarified in a primary clarifier to set- 
tle suspended solids, treated in an oxygenaided ac- 
tivated sludge system to remove BOD, decolored 
by reacting with alum-mud, and finally clarified to 
remove the organic precipitate. The sludges from 
the primary clarifier, activated sludge reactor, and 
tertiary clarifier are combined and dewatered on a 
Beloit Passavant filter press, and the resulting 
high-solids sludge is incinerated without auxiliary 
fuel in a Nichols-Herrishoff furnace. The ash from 
the furnace is treated with sulfuric acid to recover 
alum-mud for reuse. Engineering aspects and 
capital costs of the plant, problems encountered, 
performance to date, and operating costs are 
discussed. (Witt-IPC) 

W76-02471 


AERATION-STABILIZATION WASTE TREAT- 
MENT: A CASE HISTORY, 

Hoerner Waldorf Corp., Roanoke Rapids, N.C. 

E. R. Hinson, and F. I. Fansler, Jr. 

In: TAPPI Engineering Conference, Toronto, 
Canada, Sept. 28-Oct. 2, 1975, Preprinted 
Proceedings (TAPPI, Atlanta, Georgia), p 53-60, 5 
fig. 


Descriptors: *Pulp wastes, *Waste water treat- 
ment, *Treatment facilities, Aeration, Oxidation 
lagoons, Water purification, Industrial wastes, 
Wastes, Water pollution sources, Water pollution 
treatment, Water pollution control, Operation and 
maintenance, Construction, North Carolina, 
Southeast U.S., Pulp and paper industry, 
Biochemical oxygen demand, Suspended solids, 
Sludge treatment, Sewage treatment. 

Identifiers: Kraft mills. 


Details are given of the development, construc- 
tion, operation, and performance of the waste 
water treatment plant at Hoerner Waldorf Cor- 
poration’s unbleached kraft mill at Roanoke 
Rapids, North Carolina. The system was put into 
operation in May of 1974. It features primary 
clarification and sludge ponding, and secondary 
treatment in an aerated lagoon and natural sta- 
bilization basins. In-plant changes were made to 
reduce water consumption and raw waste loads. 
Performance of the system to date has been good. 
BOD and total suspended solids reductions have 
exceeded the design criteria of 85% for BOD and 
80% for suspended solids. Some of the operating 
problems encountered are discussed. (Witt-IPC) 
W76-02472 


PERFORMANCE HISTORIES OF BOILER 
FEEDWATER PLANTS HIGHLIGHT THE AD- 
VANTAGES OF REVERSE OSMOSIS, 

Ecodyne Corp., Union, N. J. 

D. J. Butterworth, and W. C. Bass. 

In: TAPPI Engineering Conference, Toronto, 
Canada, Sept 28-Oct 2, 1975, Preprinted 
Proceedings (TAPPI, Atlanta, Georgia), p 191-195, 
7 fig, 2 tab. 


Descriptors: *Boiler feed water, *Reverse osmo- 
sis, *Water treatment, Membrane processes, 
Costs, Capital costs, Operating costs, Industrial 
water, Water quality, Pre-treatment(Water), 
Water quality control, Quality control, Separation 
techniques. 


Industrial plants utilizing boilers for generating 
process steam and electrical power consume large 
volumes of high-purity feedwater. lon-exchange 
costs for boiler feedwater have risen sharply due 
to increased construction costs, scarcity and price 
of chemicals, and environmental discharge 
problems. Production and technical advances in 
reverse osmosis have countered inflationary 
trends, making the process competitive for many 
boiler feedwater requirements. Operating data for 
plants using reverse osmosis (in comparison to 
conventional ion-exchange) show large cost 
savings, particularly in chemicals consumed, and 
reduced waste discharge. Performance histories 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


highlight key areas for justifying the application of 
reverse osmosis in new or existing industrial plants 
based upon benefits in operating costs, installed 
pag ts ability, and waste discharge. (Witt-IPC) 


WATER REUSE AT PONDEROSA PAPER 
PRODUCTS, INC., FLAGSTAFF, ARIZONA, 
Ponderosa Paper Products, Inc., Flagstaff, Ariz. 
D. Gibson, L. D. Lash, and E. G. Kominek. 

In: TAPPI Engineering Conference, Toronto, 
Canada, Sept 28-Oct 2, 1975, Preprinted 
Proceedings CTAPPI, Atlanta, Georgia), 0-75, 7 
fig, 1 tab. 


Descriptors: *Water reuse, *Pulp and paper indus- 
try, *Waste water treatment, Wastes, Industrial 
wastes, Water pollution sources, Water pollution 
treatment, Treatment facilities, Arizona, Flota- 
tion, Aerated lagoons, Settling basins, Sewage 
treatment, Suspended solids, Filtration, Water 
consumption(Except consumptive use), Water 
pollution control, Recycling, Pollution abatement, 
Equipment, Water conservation, Freshwater. 
Identifiers: Paper towels, Toilet tissue, Secondary 
fiber mills, Waste paper, Tissue papers, Tissue 
mills, Towel paper. 


Ponderosa Paper Products, Inc., is a 40 ton/day 
mill producing paper toweling and toilet tissue 
from recycled paper (ledger and manila paper and 
newsprint wastes). The waste water treatment 
system which produces water for plant reuse is 
described. Plant waste water is collected at a cen- 
tral point and treated in a dissolved-air flotation 
unit to remove settleable and floating solids. The 
clarified water is then aerated in a 3-section 2.2- 
million-gallon lagoon. Mechanical surface aerators 
provide oxygen to the first two sections as 
required; mixed liquor then flows into the 
quiescent zone for settling. From the lagoon 
storage basin, the effluent is polished in two auto- 
matic granular-media filters to remove additional 
suspended solids. The filtered effluent is pumped 
to a water tower for reuse in the mill. Some operat- 
ing problems and plans for improving the waste 
treatment system are discussed. Fresh water con- 
sumption at the mill has been reduced from 
500,000 to 30,000 gallons/day. (Witt-IPC) 
W76-02474 


A MILL, A RIVER, AND B(EST) 
P(RACTICABLE) T(REATMENT), 

Thilmany Pulp and Paper Co., Kaukauna, Wis. 

A. H. Martin. 

In: TAPPI Engineering Conference, Toronto, 
Canada, Sept 28-Oct 2, 1975, Preprinted 
Proceedings (TAPPI, Atlanta, Georgia), p 179-184, 
1 fig, 2 ref, 2 tab. 


Descriptors: *Pulp wastes, *Waste water treat- 
ment, *Treatment facilities, Wastes, Industrial 
wastes, Water pollution sources, Waste treatment, 
Wisconsin, Water purification, Aerated lagoons, 
Activated sludge, Biological treatment, Water pol- 
lution treatment, Water pollution control, 
Hydrogen ion concentration, Costs, Capital costs, 
Operating costs, Energy, Oxygen, Legislation, 
Regulation. 

Identifiers: Kraft mills, 
ment. 


Best practicable treat- 


The steps taken by Thilmany Pulp and Paper Co.’s 
integrated kraft pulp and paper mill (Kaukauna, 
Wisconsin) in arriving at the waste water control 
technology to be used to meet the best practicable 
treatment requirements are described. Effluent 
treatment at the mill before best practicable treat- 
ment, evaluation studies of treatment systems 
potentially capable of complying with best prac- 
ticable treatment requirement, and events leading 
to best practicable treatment selection are 
discussed. The best practicable treatment selected 
consists of primary clarification of paper mill ef- 
fluents, treatment of pulp mill effluents in an 
aerated lagoon, treatment of the combined clarifi- 


er and lagoon effluents in an oxygen-aided ac- 
tivated sludge system, secondary clarification with 
sludge recycle to the activated sludge reactor, 
treatment of secondary clarifier effluent in a de- 
tention lagoon, and pH control of the final ef- 
fluent. The impact of environmental costs (capital, 
operating, and energy) on the profit to assets ratio 
is also discussed. (Witt-IPC 

W76-02475 


NEW METHOD FOR THE PURIFICATION OF 
INDUSTRIAL EFFLUENTS CONTAINING SUL- 
FIDES, POLYSULFIDES, METHYL MERCAP- 
TAN, DIMETHYL SULFIDE, AND DIMETHYL 
DISULFIDE, BY CATALYTIC DEGRADATION 
WITH REDUCING IRON, 

K. Popov. 

Trudove na Nauchnoizsledovatelskiya Institut po 
Vodosnabdyavane Kanalizatsiya i Sanitarna Tekh- 
nika, Vol 8, No 2, p 113-134, 1973. 1 fig, 2 tab. 


Descriptors: *Sulfur compounds, *Waste water 
treatment, *Catalysts, *Chemical degradation, 
Sulfides, Wastes, Industrial wastes, Water pollu- 
tion sources, Water pollution treatment, Catalysts, 
Iron, Hydrogen, Chemical reactions, Effluents, 
Laboratory tests, Temperature, Time, Oxidation. 

Identifiers: Polysulfides, Methyl mercaptan, 
Dimethyl sulfide, Dimethyl] disulfide, Turpentine. 


The proposed method for the purification of ef- 
fluents containing sulfur compounds is based on 
the degradation of the latter by the catalytic action 
of reducing iron. This catalyst is obtained from 
rusted iron waste by reduction at high temperature 
with hydrogen or a gas containing hydrogen, e.g., 
coke gas. Finely dispersed iron has the capacity to 
dissolve hydrogen at high temperature with the 
formation of active iron hydrides. Laboratory ex- 
periments with this catalyst were conducted on 
waste waters from the turpentine and evaporation 
plants of the Kiradzhiev mill in Novi Krichim. The 
reaction was conducted in tightly closed vessels 
and with mixing. Important factors affecting the 
course of the reaction are the temperature, the 
amount of catalyst, and the time of contact. A 
100% oxidation of sulfur compounds was obtained 
at 10 g catalyst/cu m, at room temperature, and a 
contact time of 1 hr. The catalyst could be reused 
four times without significant loss of activity. Its 
regeneration involves exposure to air and reduc- 
tion of the iron oxides formed with hydrogen. An 
industrial process and equipment, which is 
described, has been developed on the basis of 
results obtained. The mechanism of the reactions 
taking place on the reducing iron catalyst are not 
well understood, but are presumed to be similar to 
those taking place on a Raney catalyst. The proba- 
ble mechanisms of the reactions of the catalyst 
with the sulfur compounds and with the residual 
turpentine components emulsified in the effluent 
are discussed. (Stapinski-IPC) 

W76-02476 


STABILITY OF LIGNINS IN SULFITE MILL 
WASTEWATERS TO BIOCHEMICAL OXIDA- 
TION (ZUR STABILITAET VON SULFITZELL- 
STOFF- ABWASSERLIGNINEN GEGENUEBER 
BIOCHEMISCHER OXYDATION), 

G. Otto, and H. Schmidt. 

Zellstoff und Papier, Vol 24, No 7, p 198-201, July, 
1975, 3 fig, 6 ref, 2 tab. 


Descriptors: *Sulfite liquors, *Lignins, 
*Oxidation, *Pulp wastes, Industrial wastes, 
Water pollution sources, Water pollution treat- 
ment, Stability, Color, Chemical oxygen demand, 
Biological treatment, Aeration, Waste treatment, 
Waste water treatment, Algae, Biodegradation. 
Identifiers: Sulfite pulp mills, Spent sulflite 
liquors. 


Biologically purified sulfite mill effluents were 
postaerated, 100 days for spruce spend sulfite 
liquor, 200 days for beech spent sulfite liquor. The 
decreases in characteristics such as color and 





COD were from 13 to 19%. Since part of this pu- 
rification effect is due to removal of non-lignin 
materials, it is concluded that the color-producing 
lignins and substances related to lignin have a high 
stability to oxidation, at least under conditions 
where abundant growth of green algae can be ruled 
out. (Ward-IPC) 

W76-02478 


PURIFICATION OF EFFLUENTS FROM THE 
MANUFACTURE OF SEMICHEMICAL PULP 


(V’RKHU PRECHISTVANETO NA _ OT: 
PADCHNITE VODI OT PROIZVODSTVOTO NA 
POLUTSELULOZA), 

S. Bogoev. 


Trudove na Nauchno-Izsledovatelskiya Institut po 
Vodosnabdyavane Kanalizatsiya i Sanitarna Tekh- 
nika, Vol 9, No 2, p 151-157, 1973, 2 ref, 2 tab, En- 
glish summary. 


Descriptors: *Sulfite liquors, *Waste water treat- 
ment, *Pulp wastes, *Aeration, Wastes, Industrial 
wastes, Water pollution sources, Water pollution 
treatment, Suspended solids, Biochemical oxygen 


demand, Chemical oxygen demand, Hydrogen ion _ 


concentration, Phosphorus, Nitrogen, Municipal 
wastes, Ammonium salts, Sulfates, Biological 
treatment, Filtration, Organic compounds, Lig- 
nins, Nutrients, Aerated lagoons, Color, Ef- 
fluents, Organic loading, Oxidation. 

Identifiers: Neutral sulfite semichemical pulping, 
= pulp mills, Bulgaria, Semichemical pulp 
mills. 


At the Kiradzhiev paper mill in Bulgaria, 
semichemical pulp is produced from oak- and 


beechwood by the neutral sulfite process. The ef- | 


fluents from the digester room have a pH of 5.5-7, 
an average suspended solids content of 690 g/cu 


m, an average 5-day BOD of 545 g/cu m, and an | 


average COD of 1300 g/cu m. The corresponding 


figures for the effluents from the pulp-drying | 





machine are 6-7.5, 970, 1145, and 2160. Experi- | 


ments were conducted with the overall effluents 


from the mill to determine the possibility of their | 
purification in aeration tanks. Following the neces- | 


sary dilution, the needed phosphorus and nitrogen 
were added either in the form of municipal sewage 


or by the addition of superphosphate and ammoni- | 


um sulfate according to a 5-day BOD:N:P ratio of | 


100:5:1. Prior 


capacity, the reduction of BOD is about 85% at a 
load of 1000 mg BOD/cu m/day. The purified ef- 


fluents retain their initial dark brown color and | 


have a COD of 200 g/cu m, on the average. This in- 
dicates a high content of unoxidized organic com- 
pounds, probably mostly lignin. It is suggested that 
effluents from mills located in cities (e.g., the Isk’r 
mill in Sofia) be purified jointly with municipal 
sewage. In other mills, they can be purified 
separately after the addition of necessary 
nutrients. (Stapinski-IPC) 

W76-02479 


5E. Ultimate Disposal Of Wastes 


TRENCH INCORPORATION OF SEWAGE | 


SLUDGE IN 
LAND, 
Agricultural Research Service, Beltsville, Md. 
Biological Waste Management Lab. 

For primary bibliographic entry see Field SD. 
W76-02072 


MARGINAL AGRICULTURAL 


AIR AND WATER QUALITY STANDARDS IN 
FLORIDA, 

Florida State Dept. of Environmental Regulation, 
Tallahassee. 

For primary bibliographic entry see Field 5G. 
W76-02096 


to biological treatment the | 
suspended solids were partially removed by filtra- | 
tion to a residual content of 100 g/cu m. According | 
to data obtained for an aeration tank of 12 liter | 
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DISPOSAL OF DREDGED MATERIAL IN 
NAVIGABLE OR OCEAN WATERS. 

Corps of Engineers, Washington, D.C. 

Federal Register, Vol 39, No 141, p 26635-26641, 
July 22, 1974, 7 p. 


Descriptors: *Navigable waters, *Dredging, 
*Regulation, *Administrative decisions, *Waste 
disposal, *Environmental effects, Conservation, 
United States, Legislation, Water quality, Ad- 
ministrative agencies, Adoption of practices, 
Decision making, Wetlands, Fish, Wildlife, Land- 
fills. 

Identifiers: *Disposal of dredged material, Ad- 
ministrative regulations, Historic sites, Ocean 
dumping, Hearings. 


The Department of the Army, acting through the 
Corps of Engineers, publishes herein the final 
regulations prescribing the policies for review of 
federal projects involving the disposal of dredged 
material in navigable waters or its transportation 
for the purpose of dumping it in ocean waters. Be- 
fore any dumping is permitted, the District En- 
gineer is to evaluate other possible methods of 
disposal and other appropriate dumping locations, 
taking inte consideration possible effects on (1) 
wetlands, (2) fish and wildlife, (3) coastal zones 
and marine sanctuaries, and (4) historical sites. 
Provision is also made for public hearings if 
requested by a person having a demonstrated in- 
terest which may be affected by the disposal of 
dredged material. However, a lack of response to 
such hearing will be interpreted to mean that there 
is no objection to the disposal of the material. 
(Parrish-Florida) 

W76-02099 


DESIGN SEMINAR FOR LAND TREATMENT 
OF MUNICIPAL WASTEWATER EFFLUENTS. 
DESIGN FACTORS, PART I, 

Metcalf and Eddy, Inc., Palo Alto, Calif. 

For primary bibliographic entry see Field 5D. 
W76-02185 


DESIGN SEMINAR FOR LAND TREATMENT 
OF MUNICIPAL WASTEWATER EFFLUENTS. 
DESIGN FACTORS, PART II, 

CH2M/Hill, Denver, Colo. 

For primary bibliographic entry see Field 5D. 
W76-02186 


BEST ALTERNATIVE TO OCEAN DISPOSAL. 
The American City and County, Vol 90, No 9, p 
44, September 1975. 


Descriptors: *Dewatering, *Incineration, *Waste 
water disposal, *Sludge disposal, Environmental 
effects, Costs, Treatment facilities. 
Identifiers: Pyrolysis, Filter presses. 


Recommendations from the Phase 1 Technical Re- 
port that led to the development of the New York- 
New Jersey Metropolitan Area Sewage Sludge 
Disposal Management Program are reported. 
While a limited quantity of sludge may be disposed 
of by land application, the best alternative to land 
or ocean sludge disposal is dewatering by filter 
presses followed by pyrolysis. The choice of best 
disposal method was based on environmental im- 
pact, economic feasibility, and energy recovery. It 
was suggested that ocean disposal, which is used 
extensively in the New York-New Jersey area, 
should be phased out and that multiple hearth in- 
cinerators which could be converted to pyrolysis 
units should be implemented. Due to potential air 
pollution, finding sites for incineration might be 
difficult. The total costs of facilities to handle 2000 
tons of sludge by the year 200 has been estimated 
ame to $500 million in current dollars. (Kramer- 


IRL) 
W76-02188 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Water Treatment and Quality Alteration—Group 5F 


MUNICIPAL WASTEWATER REUSE IN THE 
SCS Engineers, Long Beach, Calif. 

For primary bibliographic entry see Field SD. 
W76-02189 


ARTIFICIAL GROUNDWATER RECHARGE 
AND WASTEWATER RECLAMATION, 

Suffolk County Dept. of Health, N.Y. 

For primary bibliographic entry see Field 5D. 
W76-02197 


SEPTIC TANK TEE, 
For primary bibliographic entry see Field 5D. 
W76-02207 


METHOD AND APPARATUS FOR 
PROCESSING REFUSE, SEWAGE AND/OR 
WASTE MATERIAL INTO A SOURCE OF 
ENERGY, 

For primary bibliographic entry see Field 5D. 
W76-02214 


WASTE WATER COOLANT. 
For primary bibliographic entry see Field 5D. 
W76-02340 


CHROMIC ACID SYSTEM RECLAIMS 
MATERIAL, SOLVES PLATING PLANT POL- 
LUTION PROBLEMS. 

For primary bibliographic entry see Field 5D. 
W76-02351 


HYGIENIC PROBLEMS OF THE PROTECTION 
OF SURFACE WATERS AND MODERN 
TECHNOLOGY IN INDUSTRY, (IN RUSSIAN), 
Nauchno-Issledovatelskii Institut Gigieny, 
Moscow (USSR). 

For primary bibliographic entry see Field SD. 
W76-02354 


RECOVERY PLANT RECYCLES OIL WASTE. 
For primary bibliographic entry see Field 5D. 
W76-02358 


FILTRATION KEY TO CONVERTING WASTE 
OIL INTO USABLE FUEL. 

For primary bibliographic entry see Field SD. 
W76-02359 


PACKING PICKLES WITH RECYCLED BRINE. 
For primary bibliographic entry see Field SD. 
W76-02360 


LANDFILL STABILIZATION 
LEACHATE RECYCLE, 

Georgia Inst. of Tech., Atlanta. School of Civil 
Engineering. 

F. G. Pohland, and P. R. Maye. 

In: Third Annual Environmental Engineering and 
Science Conference, March 5-6, 1973, Louisville, 
Kentucky, p 389-412, 15 fig, 3 tab. EPA R-801397. 


WITH 


Descriptors: *Landfills, *Stabilization, 
*Leachate, *Recycling, Biodegradation, Return 
flow, Moisture, Waste water treatment, Organic 
acids, Hydrogen ion concentration. 


Sanitary landfill stabilization is largely dependent 
on biological activity for decomposition of organic 
materials. To demonstrate the advantages of 
leachate collection and recycling in accelerating 
stabilization of sanitary landfills, simulated land- 
fills were constructed and filled with compacted 
refuse, comparable to municipal domestic solid 
wastes. Studies for 600 days indicated that 
leachate recirculation established an active biolog- 
ical population more rapidly than in the control 
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system, causing an increased stabilization rate and 
decreasing the time of biological stabilization of 
readily available organic matter. The column was 
an effective treatment system for its own leachate, 
reducing the concentration of pollutants 
discharged. Control BOD, COD, and TOC levels 
rose then declined slowly; in the recirculating unit, 
they rose, then decreased rapidly to much lower 
values, and, volatile acids rose initially, then were 
converted to methane and carbon dioxide. 
Leachate pH was low at first, but returned to 
neutral rapidly. Alkalinity was lowest when 
volatile acids were high, and vice versa. Less or- 
ganic and ammonia nitrogen were available in 
recycled leachate. The test results provide a basis 
for more accurate estimation or prediction of ef- 
fects on the environment, leachate control, and 
opportunities for the ultimate use of landfill sites. 
(Buchanan-Davidson--Wisconsin) 

W76-02440 


WASTE TREATMENT FACILITIES FOR JONES 
AND LAUGHLIN STEEL CORPORATION, 
HENNEPIN WORKS, 

Jones and Laughlin Steel Corp., Hennepin, Il. 
Combustion and Utilities. 

For primary bibliographic entry see Field SD. 
W76-02445 


CURRENT STATUS OF PAPER 
REPROCESSING EFFLUENT CHARAC- 
TERISTICS AND DISPOSAL PRACTICES, 
National Council of the Paper Industry for Air and 
Stream Improvement, Inc., Medford, Mass. 

For primary bibliographic entry see Field SD. 
W76-02468 


EVALUATION OF GROUND-WATER 
DEGRADATION RESULTING FROM WASTE 
DISPOSAL TO ALLUVIUM NEAR BARSTOW, 
CALIFORNIA, 

Geological Survey, Garden Grove, Calif. 

For primary bibliographic entry see Field SB. 
W76-02480 


EVALUATION OF MONITORING OF 
RADIOACTIVE SOLID-WASTE BURIAL SiTES 
AT LOS ALAMOS, NEW MEXICO, 

Geological Survey, Albuquerque, N. Mex. 

For primary bibliographic entry see Field 5B. 
W76-02488 


SOLID-WASTE DISPOSAL SITES IN RELA- 
TION TO WATER RESOURCES IN THE SEAT- 
TLE-TACOMA URBAN COMPLEX AND 
VICINITY, WASHINGTON, 

Geological Survey, Tacoma, Wash. 

For primary bibliographic entry see Field 7C. 
W76-02489 


5F. Water Treatment and 
Quality Alteration 


SAFE DRINKING WATER ACT. 
Public Law 93-523, 93rd Cong, December 16, 1974. 
34 p. 


Descriptors: *Potable water, *Supervisory con- 
trol(Power), *Water quality control, *Water quali- 
ty standards, *Public health, Administrative agen- 
cies, Administrative decisions, Decision making, 
Federal government, United States, Administra- 
tion, Legal aspects, Governments, Jurisdictions, 
Water quality, State governments, Water pollu- 
tion, Safety, Adoption of practices, Coordination, 
Regulation. 

Identifiers: *Environmental Protection Agency, 
*Contaminant levels, Civil actions, Administrative 
regulations, Citizen suits, Enforcement, Health. 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


This Act amends the Public Health Service Act to 
assure that the public is provided with safe drink- 
ing water. The Act, with certain exceptions, ap- 
plies to each public water system in each state, 
although primary enforcement responsibility 
remains with the states. The Act provides that the 
Administrator of the Environmental Protection 
Agency shall publish proposed national interim 
primary drinking water regulations covering 
recommended maximum contaminant levels as 
determined by the National Academy of Sciences. 
Timetables and guidelines are set out by which the 
Administrator is to determine state compliance. If 
he deems in necessary, the Administrator has 
emergency powers to protect the health of persons 
endangered by contaminants in any public water 
system. Other provisions include: (1) variances, 
hearings and penalties; (2) chemical supplies 
necessary for water treatment; (3) research and 
technical assistance; and (4) commencement of 
civil suits either by the Administrator or by private 
citizens for violations of drinking water standards 
under this title. (Parrish-Florida) 

W76-02078 


SAFE DRINKING WATER ACT PL93-523-- 
(LEGISLATIVE HISTORY). 

US Code Cong and Admin News, p 6454-6506, 
1974, 53 p. 


Descriptors: *Potable water, *Domestic water, 
*Water purification, *Standards, *Public health, 
Water quality, Legislation, Regulation, Law en- 
forcement, Penalties(Legal), Water quality, 
Federal jurisdiction, State jurisdiction, Grants, 
Research and development, Taste, State govern- 
ments, United States, Federal government, Adop- 
tion of practices, Underground streams, Water 
sources. 

Identifiers: *Safe Drinking Water Act, Public 
water systems. 


The purpose of this legislation is to assure that 
water supply systems serving the public meet 
minimum national standards for protection of 
public health. In contrast to existing legislation, 
this bill would authorize the Environmental Pro- 
tection Agency (EPA) to establish federal water 
quality standards applicable to all public water 
systems. The bill would also establish a joint 
Federal-State system for assuring compliance with 
these standards and for protecting underground 
sources of drinking water. The EPA would be 
responsible for issuing primary regulations con- 
cerning maximum allowable contaminant levels. In 
addition, the EPA would issue regulations specify- 
ing the criteria and procedures necessary to assure 
compliance with drinking water standards. The bill 
would further provide for Federal grants to assist 
State surveillance and enforcement programs 
under this legislation. States which adopt and im- 
plement adequate standards and enforcement 
measures are authorized to grant variances from 
national regulations, and to grant exemptions ex- 
tending the time for compliance by any public 
water system. In giving States the authority, the 
bill reflects a desire for more flexible and effective 
implementation at local levels. Supplementing the 
bill are comments received by the Committee on 
Interstate and Foreign Commerce from various 
governmental agencies concerning its passage. 
(Hoffman-Florida) 

W76-02090 


PUMPS AND VALVES FOR THE WATER IN- 
DUSTRY. 

For primary bibliographic entry see Field 8C. 
W76-02173 


SEWAGE DISPOSAL PLANT WITH AUTO- 
woe CONTROL SYSTEM. 

or primary bibliographic entry see Field 5D. 
W76.02196 


METHOD AND APPARATUS FOR THE DISIN- 
FECTION OF LIQUIDS BY ANODIC OXIDA- 
TION AND PRECEDING REDUCTION, 
Sachs-Systemtechnik G. M. b. H., Schweinfurt 
(West ate (assignee). 

V. Eibl, and A. Reis. 

U.S. Patent No 3,910,829, 3 p, 1 fig, 3 ref; Official 
Gazette of the United States Patent Office, Vol 
939, No 1, p 337, October 7, 1975. 


Descriptors: *Water treatment, ‘*Patents, 
*Disinfection, *Water purification, *Water quality 
control, *Water pollution treatment, *Oxydation, 
Electrodes, Anodes, Cathodes, Electric currents, 
Waste water treatment. 

Identifiers: Detoxication. 


A method of purifying an aqueous liquid con- 
taminated with microorganisms is disclosed. The 
method consists in exposing the liquid to be disin- 
fected to a reducing agent before the treatment in 
the electrolytic cell, ie., enriching the liquid with 
electrons. If the cathode compartment of an elec- 
trolytic cell is used as the reduction agent it is not 
necessary to add any reagents to the liquid so as to 
obtain a reduction effect. It is of some advantage 
to make such an arrangement so that a number of 
electrolytic cells are passed subsequently, 
whereby the liquid flows through the cathode com- 
partment of the first cell and through the anode 
compartments of the following cells. The cells are 
arranged in series such that the outlet from the 
cathode compartment of one cell is connected to 
the inlet of the anode compartment of another cell 
and so on. (Sinha-OEIS) 

W76-02251 


TWIN BELT ION EXCHANGE SYSTEM, 

E. L. Karlson. 

U.S. Patent No 3,910,842, 5 p, 6 fig, 4 ref; Official 
Gazette of the United States Patent Office, Vol 
939, No 1, p 341, October 7, 1975. 


Descriptors: Patents, *Ion exchange, *Water 
treatment, *Separation techniques, 
*Demineralization, *Water purification, *Water 
quality control, Anion exchange, Cation 
exchange, Resins. 


The primary object of this invention is provde a 
system for deioninzing a solution by the belt 
method while employing a single treatment tank. A 
pair of endless belts are employed, one belt has in- 
corporated into its construction an anion exchange 
resin and the other belt has so incorporated a ca- 
tion exchange resin. Both belts are passed through 
the flowing solute in a direction opposite to its 
flow while simultaneously making a number of 
traversals perpendicular to the fluid flow. All the 
fluid is caused to pass through each belt a number 
of times. The fluid is thereby substantially 
deionized. Upon leaving the flowing liquid, the 
anion belt is passed through an anion resin 
regeneration tank where it is stripped of its cap- 
tured anions and regenerated prior to returning to 
the fluid under treatment. The cation belt similarly 
is removed from the fluid under treatment and 
passes to a cation resin regenerating tank where it 
is similarly stripped of captured cations and 
regenerated prior to return to the fluid. (Sinha- 
OEIS) 


W76-02254 


LOW COST CHLORINATION SYSTEM. 
For primary bibliographic entry see Field 5D. 
W76-02301 


NEW WESTINGHOUSE PLANT PRODUCES 
COMPLETE LINE OF WATER AND WASTE- 
WATER TREATMENT EQUIPMENT. 

For primary bibliographic entry see Field 5D. 
W76-02345 
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NEW ANTICORROSION COATING, 4P, FOR 

DRINKING WATER TANKS ON SHIPS, (IN 

RUSSIAN), 

For primary bibliographic entry see Field SG. 
76-02357 


FACTORS IN THE ELIMINATION OF THE IM- 
MATURE STAGES OF ANOPHELES 
QUADRIMACULATUS SAY IN A WATER 
LEVEL FLUCTUATION CYCLE, 

Johns Hopkins Univ., Baltimore, Md. School of 
Hygiene and Public Health. 

For primary bibliographic entry see Field SG. 
W76-02430 


WATER MANAGEMENT PLANNING’ FOR 
MALARIA PREVENTION IN THE DAMODAR 
VALLEY, INDIA, 

Disease Center, Savannah, Ga. Communicable. 
For primary bibliographic entry see Field 5G. 
W76-02432 


NATURAL BIOLOGICAL CONTROL OF THE 
SALT MARSH MOSQUITO IN THE ACID MINE 
DRAINAGE SWAMPS IN WESTERN KEN- 
TUCKY, 

Speed Scientific School, Louisville, Ky. 

For primary bibliographic entry see Field 5G. 
W76-02433 


PRODUCTION AND CONTROL OF FLOOD- 
WATER MOSQUITOES INCIDENTAL TO 
WATER LEVEL OPERATIONS ON RESER- 
VOIRS OF THE TENNESSEE VALLEY 
AUTHORITY, 

Tennessee Valley Authority, Wilson Dam, Ala. 
Div. of Health and Safety. 

For ro bibliographic entry see Field 5G. 
W76-0244 


WATER LEVEL MANAGEMENT FOR THE 
CONTROL OF ANOPHELES QUADRIMACU- 
LATUS IN THE TENNESSEE VALLEY, 
Tennessee Valley Authority, Wilson Dam, Ala. 
Malaria Control Branch. 

For primary bibliographic entry see Field 5G. 
W76-02447 


5G. Water Quality Control 


DEEPWATER PORT ACT OF 1974. 
For primary bibliographic entry see Field 6E. 
W76-02077 


SAFE DRINKING WATER ACT. 
For primary bibliographic entry see Field SF. 
W76-02078 


RESOURCE SCARCITY, ECNOMIC GROWTH 
AND THE ENVIRONMENT. 

For primary bibliographic entry see Field 6E. 
W76-02079 


GREAT LAKES WATER QUALITY 1974 AN- 
NUAL REPORT. 

International Joint Commission-United States and 
Canada. Great Lakes Water Quality Board. 
Available from International Joint Comm’ n Great 
Lakes Water Quality Board, 3 rd Annual Rep, 
(1974). 170 p, 4 fig, 16 tab, 3 append. 
Descriptors: *Water quality control, *Canada, 
*Great Lakes, *Great Lakes Region, 
*International Joint Commission, Municipal 
wastes, Eutrophication, Water pollution control, 
Land use, Programs, Governments, Pollution 
abatement, Control, Navigation, Facilities, Water 
policy, Water law, United States, International 
waters, Hazards. 
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Identifiers: *Hazardous substances. 


In 1972 the United States and Canada signed the 
Great Lakes Water Quality Agreement, thereby 
agreeing to develop and implement programs 
deemed necessary to restore and enhance water 
quality in the Great Lakes System. The Interna- 
tional Joint Commission (IJC) was directed to 
assist the Governments in implementing the 
Agreement. This report provides the basic infor- 
mation required by the LJC to make its report to 
the government on progress during 1974 in achiev- 
ing the objective of the Agreement. Data and con- 
clusions based on that data are presented on a 
number of topics involving the Great Lakes re- 
gion, including: (1) water quality assessment; (2) 
municipal pollution abatement; (3) eutrophication 
and phosphorous control; (4) industrial pollution 
abatement; (5) institutional activities; and (6) 
water quality objectives. Information is also 
presented on other subjects such as dredging, land 
use activities, shipping, onshore and offshore 
facilities, joint contingency plans and hazardous 
polluting substances. An annex to the report 
presents the specific water quality objectives for 
the boundary waters of the Great Lakes System. 
(Hoffman-Florida) 

W76-02080 


ILLINOIS LAWS RELATING TO WATER- 
WAYS, 1973. 

Illinois State Dept. of Transportation, Springfield. 
Div. of Waterways. 

For primary bibliographic entry see Field 6E. 
W76-02081 


WATERWAYS, DRAINAGE, FLOOD CON- 
TROL, WATER POLLUTION AND 
RESOURCES STUDY COMMISSION. 

For primary bibliographic entry see Field 6E. 
W76-02083 

COUNTIES (PROVISIONS OF ILLINOIS 


STATUTES RELATING TO COUNTY JU- 
RISDICTICN OVER WATERS AND WATER- 
WAYS). 

For primary bibliographic entry see Field 6E. 
W76-02089 


SAFE DRINKING WATER ACT PL93-523-- 
(LEGISLATIVE HISTORY). 

For primary bibliographic entry see Field SF. 
W76-02090 


NONDEGRADATION OF WATER QUALITY: 
THE NEED FOR EFFECTIVE ACTION, 

M. Snyder. 

Notre Dame Lawyer, Vol 50, p 890-909, 1975, 20 
p, 139 ref. 


Descriptors: *Federal Water Pollution Control 
Act, *Degradation, *Water quality control, 
‘Administration, *Water pollution control, 
Legislation, Decision making, Administrative 
agencies, Water quality standards, Regulations, 
Baseline studies, Water policy, Programs, At- 
titudes, Water quality, Classification, Bodies of 
water, Control systems, Adoption of practices. 
Identifiers: *Nondegradation, Guidelines. 


A nondegradation program is aimed at keeping 
clean water clean. Without an effective non- 
degradation program, polluters may _ in- 
descriminately pollute clean waters without regu- 
lation until the water reaches minimum water 
quality standards. The Environmental Protection 
Agency (EPA) is criticized for not instituting a 
positive nondegradation policy as it is authorized 
to do under the Federal Water Pollution Control 
Act (FWPCA). For example, no water quality 
standards have ever been issued by the EPA to en- 
force nondegradation policies. So far the only 
published EPA pronouncements on nondegrada- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


tion have been its Water Quality Strategy Papers. 
While these papers have identified the key ele- 
ments of a nondegradation policy, they are only in- 
tended as guidelines and thus have no legal force. 
Even if these guidelines had legal force, they 
would still be of littie value since they provide no 
guidance for implementation. The National 
Resources Defense Counsel has proposed a non- 
degradation program detailing procedures for clas- 
sifying waters according to the degree of permissi- 
ble degradation. The enforcement of this program 
would center on a permit system whereby dischar- 
gers would have the burden of showing that their 
proposed discharge does not violate prescribed 
standards. (Hoffman-Florida) 

W76-02092 


MAKING ENVIRONMENTAL LEGISLATION 
WORK, 

Minnesota Mining and Mfg. Co., St. Paul. 

For primary bibliographic entry see Field 6E. 
W76-02093 


AIR AND WATER QUALITY STANDARDS IN 
FLORIDA, 

Florida State Dept. of Environmental Regulation, 
Tallahassee. 

P. Baljet. 

Florida Environmental and Urban Issues, Vol 11, 
No6, p 9-10, 17 Aug, 1975, 3 p, 2 illus. 


Descriptors: *Water quality standards, *Florida, 
*Waste disposal, *Saline water, *Water pollution 
control, *Sewage disposal, Salinity, Water pollu- 
tion sources, Wastes, Effluents, Sewage effluents, 
Shores, Environmental effects, Outfall sewers, 
Sewage bacteria, Beaches, Swimming, Eddies, 
Pathogenic bacteria, Public health. 

Identifiers: *Miami Beach(Fla), Gulfstream. 


Florida has the strictest environmental standards 
in the Southeast, but the current economic situa- 
tion has applied increasing pressure for the relaxa- 
tion of both air and water standards. In Dade 
County, for example, the city of Miami Beach 
discharges sewage into the ocean where circular 
eddy currents often bring sewage outfalls back 
onto bathing beaches. Arguments that the Gulf- 
stream is so big that sewage discharge into it is not 
harmful fail to take stream fluctuations into ac- 
count. It is only the sterilizing effect of saline 
water that has prevented greater health problems. 
However, secondary treatment of ocean outfalls is 
expensive because of the great quantities of 
sewage involved. Before costly changes in sewage 
treatment are undertaken, studies should be made 
to determine the effects of swimming in saline 
waters affected by sewage outfalls. (Parrish- 
Florida) 

W76-02096 


DISPOSAL OF DREDGED MATERIAL IN 
NAVIGABLE OR OCEAN WATERS. 

Corps of Engineers, Washington, D.C. 

For primary bibliographic entry see Field 5E. 
W76-02099 


ALABAMA; NAVIGABEL WATERS 
(PROPOSED WATER QUALITY STANDARDS). 
Environmental Protection Agency, Washington, 
D.C. 

Federal Register, Vol 39, No 138, p 26168-26169, 
July 17, 1974, 2 p. 


Descriptors: *Water quality standards, *Alabama, 
*Navigable waters, Federal Water Pollution Con- 
trol Act, *Standards, *Water pollution control, 
Rivers, Streams, Fish, Wildlife, Water quality 
control, Governments, Federal government, State 
government, Administrative agencies, Administra- 
tion, Water utilization. 

Identifiers: *Federal Water Pollution Controi Act 
Amendments of 1972. 


Water Quality Control—Group 5G 


Pursuant to the Federal Water Pollution Control 
Act Amendments, the Environmental Protection 
Agency (EPA) reviews water quality standards for 
interstate and intrastate waters adopted and sub- 
mitted by the states. Alabama has submitted its 
standards for EPA review, and they have been 
found to be consistent with the law. Therefore, the 
Alabama submissions are now the effective water 
quality standards within the state under Section 
303 of the Act. A proposed new section of 
Alabama’s standards provides that certain specific 
waters classified ‘Fish and Wildlife as a Goal’ will 
be excepted from meeting water quality standards 
as required by Public Law 92-500. Other specified 
streams are to be reclassified as ‘Fish and Wil- 
dlife.’ (Parrish-Florida) 

W76-02100 


GUIDELINES FOR REVIEW OF FISH AND 
WILDLIFE ASPECTS OF PROPOSALS IN OR 
AFFECTING NAVIGABLE WATERS. 

Fish and Wildlife Service, Washington, D.C. 

For primary bibliographic entry see Field 6E. 
W76-02102 


PHOSPHATE MANUFACTURING POINT 
SOURCE CATEGORY-EFFLUENT 
GUIDELINES AND STANDARDS. 

Environmental Protection Agency, Washington, 
D.C. 

Federal Register, Vol 40, No 18, Part 11, p 4102- 
4113, January 27, 1975, 12 p. 


Descriptors: *Phosphates, *Industrial wastes, 
*Effluents, *Water pollution control, Water pollu- 
tion sources, Chemical wastes, Liquid wastes, 
Water quality standards, Technology, Penal- 
ties(Legal), Economic impact, Regulation, 
Economic justification, Discharge(Water), 
Sewage effluents, Water law, Legal aspects, Stan- 
dards. 

Identifiers: Phosphate plants, Point sources of pol- 
lution, Effluent guidelines, Administrative regula- 
tions, Effluent limitations, Hazardous  sub- 
stances(Pollution). 


These regulations set effluent limitations and 
guidelines for existing sources for the 
defluorinated phosphate rock subcategory and the 
sodium phosphates subcategory of point sources 
in the phosphate manufacturing category. In addi- 
tion to the regulations, proposed standards of per- 
formance for new point sources and pretreatment 
standards for existing sources and new sources are 
presented. A summary of conclusions are 
presented on a variety of aspects including: 
categorization, waste characteristics, origin of 
waste water pollutants, treatment and control 
technology, cost estimates for control of waste 
water pollutants, and economic impact analysis. 
Effluent limitations guidelines are given for two 
categories, with one representing the degree of ef- 
fluent reduction attainable by the application of 
the best practicable control technology currently 
available, and the other representing the degree of 
effluent reduction attainable by the application of 
the best available, economically feasible technolo- 
gy. (Hoffman-Florida) 

W76-02103 


MORALES V. WESTERGARD (CALIFORNIA- 
NEVADA INTERSTATE COMPACT AND LAKE 
TAHOE CONDOMINIUMS). 

For primary bibliographic entry see Field 6E. 
W76-02113 


CITY OF ROSWELL V. REYNOLDS (CITY’S 
CHANGING POINTS OF APPROPRIATION 
FROM UNDERGROUND WATER BASIN NOT 
AN IMPAIRMENT OF OTHER’ USERS’ 
RIGHTS). 

For primary bibliographic entry see Field 6E. 
W76-02114 
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Group 5G—Water Quality Control 


JENNINGS V. WALSH (NO SEWER SERVICE 
CHARGE TO HOMEOWNERS WITH SEPTIC 
TANKS EVEN THOUGH SEPTIC TANK’S CON- 
TENTS PLACED EVENTUALLY IN SEWER OF 
MUNICIPALITY). 

For primary bibliographic entry see Field 6E. 
W76-02116 


POLLUTION CONTROL ACT (1973 AND 1974 
AMENDMENTS). 

For primary bibliographic entry see Field 6E. 
W76-02128 


THE AWAKENED INTEREST IN THE SEWER 
ORDINANCE, 

Camp Dresser and McKee, Boston, Mass. 

R. H. Culver, and T. Saxon. 

In: Proceedings of the 29th Industrial Waste Con- 
ference, May 7, 8 and 9, 1974, Part One, Purdue 
University, Lafayette, Indiana, p 565-573, 2 ref, 2 
append. 


Descriptors: *Sewerage, *Legislation, *Local 
governments, *Waste water treatment, Sewers, 
Industrial wastes, Cost allocations. 

Identifiers: *Sewer ordinances. 


The promulgation of regulations banning the 
discharge of untreated wastes has augmented the 
need for new sewer ordinances in many communi- 
ties. It is now necessary to limit the discharges to 
the sewer system to those wastes that can be 
adequately treated by municipal treatment 
systems and which are not toxic to the system. In 
addition, PL 92-500 requires that all applicants for 
federal assistance in the construction of sewer 
works have a system of allocation of charges for 
sewer use. When planning for a new ordinance, 
decisions must be made on the design capacity of 
the system, the wastes which will or will not be 
treated, the administrative and operating body for 
the works, and the method which will be used to 
pay for the system. The ordinance should promote 
the best utilization of the sewer works that will 
achieve protection of public health, protection of 
the works, safety for the operating personnel, and 
efficiency of the treatment process. An ordinance 
generally consists of five parts. The first section 
defines all the special terms used in the ordinance 
and eliminated differences of interpretation that 
may cause dispute and litigation. A section on the 
conditions for discharge to the system described 
who must discharge to the system, and the manner 
in which the connections are to be made. The last 
three sections include: the limitations on what may 
be discharged to the sewer; the powers of the 
authority to inspect, assign penalties, and prohibit 
discharges; and, a description of the cost assess- 
ments. (Orr-FIRL) 

W76-02199 


ECONOMIC ALTERNATIVES IN SOLVING 
THE’ U.S..MEXICO COLORADO RIVER 
WATER SALINITY PROBLEM, 

Arizona Agricultural Experiment Station, Tucson. 
For primary bibliographic entry see Field 3A. 
W76-02226 


FRESH WATER FOR ARIZONA BY SALT 
REPLACEMENT DESALINATION, 

Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

For primary bibliographic entry see Field 3A. 
W76-02231 


DEVICE FOR RECOVERING POLLUTING 
PRODUCTS SPREAD OVER THE WATER SUR- 
FACE, IN PARTICULAR OIL PRODUCTS, 
Institut Francais du Petrole, Rueil-Malmaison 
(France). (Assignee). 

P. Degobert, F. Kermarrec, and Y. Nadaud. 

U.S. Patent No 3,912,635, 4 p, 8 fig, 11 ref; Offi- 
cial Gazette of the United States Patent Office, 
Vol 939, No 2, p 934, October 14, 1975. 


Descriptors: *Patents, Water pollution control, 
*Oil pollution, *Oil spills, *Water pollution treat- 
ment, *Water quality control, Oil-water inter- 
faces, Porous media, Equipment, *Separation 
techniques, Pollution abatement. 


This device is adapted to recover polluting 
products of a lower density than water and which 
are immiscible by creating at the water surface a 
recess for collecting these polluting products. The 
recess is defined by at least one wall of which at 
least a portion is porous. The wall portion is made 
of a hydrophobic material easily wetted by the pol- 
luting products and through which these products 
selectively penetrate into the recess and which 
forms a barrier against water. The containers 
maintain the same porous portion at the level of 
the slick of polluting products floating on the 
water surface until the container is completely 
filled up. It is necessary to give the porous portion 
of the wall the greatest possible height so that the 
container which sinks progressively into the water 
as it becomes more filled, can gather a sufficient 
quantity of polluting products. The containers can 
be equipped with adjustable ballasting means. 
(Sinha-OEIS) 

W76-02265 


A QUANTITATIVE METHOD FOR EFFLUENT 
COMPLIANCE MONITORING RESOURCE AL- 
LOCATION, 

Systems Control, Inc., Palo Alto, Calif. 

A. I. Cohen, Y. Bar-Shalom, W. Winkler, and G. 

P. Grimsrud. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161. Environmen- 
tal Protection Agency, Report EPA-600/5-75-015, 
September 1975. 244 p, 44 fig, 48 tab, 34 ref, 7 ap- 
pend. EPA 1HC619. 68-01-2232. 


Descriptors: *Monitoring, Standards, Effluents, 
Water quality control, *Resource allocation, 
*Michigan, Statistical methods, *Water quality 
standards, Cost analysis, River basins. 

Identifiers: *Effluent standards. 


A quantitative method is developed and demon- 
strated for the preliminary design of effluent stan- 
dard surveillance systems. A _ procedure is 
presented to be used in the state or EPA water 
quality programs to determine the frequency of ef- 
fluent compliance monitoring visits. The 
procedure allocates compliance monitoring budge- 
tary resources so as to minimize environmental 
damage. It utilizes a statistical model of the ef- 
fluents that is obtained from self-monitoring and 
compliance monitoring data. The procedure is 
demonstrated on an example river basin using data 
supplied by the State of Michigan. (EPA) 
W76-02269 


WATER QUALITY CONTROL THROUGH SIN- 
GLE CROP AGRICULTURAL, NO 4, 

Bemidji State Coll., Minn. Center for Environ- 
mental Studies. 

K. R. Lundberg, and P. T. Trihey. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161. Environmen- 
tal Protection Agency, Report EPA-660/2-75-026, 
June 1975. 116 p, 6 fig, 24 tab, 27 ref, 2 append. 
EPA 1BB045. 802168 (16080 FQV). 


Descriptors: *Farm wastes, Nitrogen, Peak, Rice, 
Nutrients, Phosphorus, Water quality control, 
Surface waters, Crops response, Consumptive 
use, Bioassay, Minnesota, Agriculture. 

Identifiers: Wild rice culture, Nutrient control, 
Peat soils, Clearwater River(Minn). 


A study was conducted to determine effects on 
water quality from flooded paddies used for the 
commercial culture of wild rice, Zizania aquatica. 
Water samples were taken from flooded impound- 
ments of fertilized peat and mineral soils as well as 
unfertilized ee soils. Weekly changes in the 

physical parameters of water enter- 


chemical an 





ing, within, and discharged from paddies were 
measured through the summer. No significant 
changes were observed in the receiving water until 
fall draindown occurred when increases in dis- 
solved solids, total Kjeldahl-nitrogen and total 
phosphorus occurred in the Clearwater River. 
Algal assay tests indicated that the increase in 
nutrients at peak discharge was sufficient to in- 
crease algal populations. The quantities of 
nutrients released from rice paddies were not sig- 
nificantly greater than would be expected in nor- 
mal runoff in the area and much less than the 
amounts released from most agricultural en- 
deavors. Consumptive water use was 20-22 inches 
per acre (51-56 cm/ha). (EPA) 

W76-02272 


EFFECTS OF MANAGEMENT PRACTICES ON 
WATER QUALITY AND QUANTITY: 
COWEETA HYDROLOGIC LABORATORY, 
NORTH CAROLINA, 

Forest Service (USDA), Coweeta Hydrologic Lab. 
Franklin, N.C. 

J. E. Douglass, and W. T. Swank. 

In: Municipal Watershed Management Symposi- 
um Proceedings, USDA Forest Service General 
a Report NE-13, 1975, p 1-13. 6 fig, 1 tab, 
20 ref. 


Descriptors: *Water yield improvement, *Water 
quality, Chemical properties, *Water pollution, 
*Thermal pollution, *Sediment concentration, 
North Carolina. 

Identifiers: Blue Ridge Mountains. 


Results from nearly 40 years of watershed experi- 
ments at Coweeta are summarized. An equation is 
presented to predict the annual increase in stream- 
flow from the percent basal area cut and from the 
theoretical extra-terrestrial radiation load for the 
watershed. Timing of the increased flow from 
watershed experiments depends on the magnitude 
of the increase, but results consistently show that 
much of the increase appears in the low-flow 
season. Two watershed experiments indicate that 
conversion of hardwoods to white pine substan- 
tially reduces monthly and annual streamflow. 
Conversion of a hardwood-covered watershed to 
grass produces up to 5.8 inches of increased flow 
per year. Although some increase in nutrient ex- 
port occurs from forest cuttings and species con- 
versions, the increase is well within drinking-water 
standards. (Forest Service-USDA) 

W76-02275 


ACID MINE REHABILITATION PROBLEMS 
AT HIGH ELEVATIONS, 

Forest Service (USDA), Ogden, Utah. Intermoun- 
tain Forest and Range Experiment Station. 

For primary bibliographic entry see Field 5B. 
W76-02281 


NEW ANTICORROSION COATING, 4P, FOR 
DRINKING WATER TANKS ON SHIPS, (IN 
RUSSIAN), 

I. I. Apollonova, and B. N. Kunitsyn. 

Gig Sanit. 9 p 98-100, 1974. 


Descriptors: *Corrosion control, Corrosion, 
*Potable water, Ships, Water quality, Coliforms, 
Protective coating. 

Identifiers: Ships, Tanks, Thermoplastic coatings. 


The odor, taste, transparency, color, pH, oxidiza- 
bility and coliform titer of water stored in tanks 
coated with a new nontoxic, explosion-proof ther- 
moplastic coating 4 P intended for coating drinking 
water tanks of ships is discussed. The new coating 
can reliably protect water tanks from corrosion 
and has no unfavorable effect on drinking water 
quality.--Copyright 1975, Biological Abstracts, 


Inc. 
W76-02357 
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A HYDRONOMIC ANALYSIS OF FOREST 
MANAGEMENT ALTERNATIVES FOR EN- 
VIRONMENTAL QUALITY: A CASE STUDY OF 
ITASCA COUNTY, 

Minnesota Univ., St. Paul. Coll. of Forestry. 

For primary bibliographic entry see Field 6B. 
W76-02362 


WHO WILL PAY FOR POLLUTION CON- 
TROL.--THE DISTRIBUTION BY INCOME OF 
THE BURDEN OF THE NATIONAL ENVIRON- 
MENTAL PROTECTION PROGRAM, 1972-1980, 
Nathan (Robert R.) Associates, Inc., Washington, 


D.C. 

N. S. Dorfman, and A. Snow. 

National Tax Journal, Vol 28, No 1, p 101-115, 
1975. 6 fig, 3 tab, 11 ref. 


Descriptors: ‘*Pollution abatement, *Costs, 
*Distribution, Cost allocation, Cost sharing, 
Financing, Governments, Industries, Regressive 
taxes, Social impact. 

Identifiers: *Antipollution legislation, *Public 
costs, Family income, Automobile emissions. 


The costs of environmental protection programs 
that have been legislated by Congress have to be 
met at some point and so far no clear idea is availa- 
ble where the costs are falling. The program is not 
financed by the Federal tax system, instead the 
burden falls on other groups in the economy. This 
study attempts to allocate the shares borne by 
each family income group and to estimate the ef- 
fects of the costs of the pollution abatement pro- 
grams. The costs will be net by all levels of govern- 
ment, private industry, and automobile users. The 
study estimates the share of the costs borne by dif- 
ferent U.S. income groups for 1972, 1976, and 
1980. The cost data is not considered to be 
completely accurate but provides enough indica- 
tion of the cost trends. In 1972 the burden was 
mildly regressive and this is likely to be more so as 
the decade progresses. By 1980 the costs of the en- 
vironmental protection program is likely to be 
more regressive than a general sales tax. 
(Carpenter-Wisconsin) 

W76-02376 


THE POLLUTER PAYS PRINCIPLE AND 
TRANSITIONAL PERIOD MEASURES IN A 
DYNAMIC SETTING, 

Oslo Univ. (Norway). 

F. R. Forsund. 

Swedish Journal of Economics, Vol 77, No 1, p 56- 
68, 1975. 


Descriptors: *Pollution taxes(Charges), 
*Temporal distribution, Waste treatment, Op- 
timization, Decision making, Mathematical 


models, Costs, Evaluation, Government supports, 
Capital costs, United Nations. 

Identifiers: International organizations, Pollution 
Pays Principle, Aggregated pollutants, OECD. 


The OECD countries have accepted the ‘Polluter 
Pays Principle’ as a basis for policy - making in en- 
vironmental matters, There is a problem in in- 
terpreting and implementing this generally ac- 
cepted policy. The usual application of the princi- 
ple is through effluent charges and direct regula- 
tion. Any analysis of the principle normally is con- 
ducted in a static time frame. This study examines 
the dynamic implications of the principle from a 
microeconomic standpoint using the position of an 
individual firm. The approach used involves an ap- 
plication of Pontryagin’s maximum principle to 
find a solution. The particular problems examined 
are the accumulation of pollution over time where 
environment damage depends not on the rate of 
pollution but on the total amount to date. Also con- 
sidered is the accumulation of capital stock for the 
removal of pollutants from a production process 
and the transitional problems faced by new and old 
firms with regard to pollution control standards. 

The effect of the principal is examined from the 
Grition of both efficiency and equity. (Carpenter- 

isconsin) 
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W76-02377 


WATER QUALITY MONITORING AND RIVER 
BASIN PLANNING: A CRITIQUE AND SOME 
RECOMMENDATIONS, 

Rutgers-The State Univ., New Brunswick, N.J. 
Div. of Urban Studies. 

For primary bibliographic entry see Field 5A. 
W76-02378 


ANALYSIS OF COST SHARING PROGRAMS 
FOR POLLUTION ABATEMENT OF MU- 
NICIPAL WASTEWATER, 

National Bureau of Standards, Washington, D.C. 
Building Economics Section. 

H. E. Marshall, and R. T. Ruegg. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-239 420, 
$6.00 in paper copy, $2.25 in microfiche. Report 
No EPA-600/5-74-031, November 1974. 146 p, 10 
fig, 11 tab, 73 ref, 1 append. EPA-IAG D4 H 374. 


Descriptors: *Cost sharing, *Sewage treatment, 
*Water pollution control, *Federal government, 
*Equitable apportionment, *Optimization, Institu- 
tional constraints, Use rates, Local governments, 
Cost allocation, Operating costs, Economics of 
scale, Capital costs, Grants, Economic efficiency, 
Treatment facilities, Legislation, Motivation. 


The existing federal cost-sharing arrangements for 
sewage treatment facilities are evaluated for their 
national efficiency and equity. The study identifies 
action that would increase the local share of pollu- 
tion abatement costs; reduce the cost-sharing bias 
toward capital-intensive and eligible land-intensive 
projects; reduce the cost-sharing bias for some 
plant over nonplant techniques; increase the 
federal and local expenditures on nonplant 
techniques; increase the community demand for 
nonplant techniques; and increase the degree of 
pollution abatement per national dollar spent. 
Discussed in detail are the existing cost-sharing 
programs and institutional constraints, cost shar- 
ing by other agencies, conditions for efficiency, 
least cost techniques to the nation, economies of 
scale, and the characteristics of equity. Also eval- 
uated are effects of user fees on cost shares, 
legislated user fees and their interpretations, in- 
terest charges on user fees, and the implications of 
fees. The findings are that the same percentage of 
cost-sharing should be allocated for all waste treat- 
ment techniques, the same percentage of cost 
shares be allocated to all cost categories 
(operation, maintenance, etc.), the same percent- 
age of cost shares be allotted to communities of all 
sizes, user fees should be returned to the granting 
agency, interest should be charged on industrial 


user fees, and _ institutional obstacles be 
eliminated. (Auen-Wisconsin) 
W76-02379 


IMPROVEMENT OF THE ENVIRONMENTAL 
AND ECONOMIC CHARACTERISTICS OF 
COOLING TOWERS: PART I OF II. HEAT RE- 
JECTION FROM HORIZONTAL TUBES TO 
SHALLOW FLUIDIZED BEDS, 

Massachusetts Inst. of Tech., Cambridge. Energy 
Lab. 

B. R. Andeen, L. R. Glicksman, and W. M. 
Rohsenow. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-239 440, 
$7.50 in paper copy, $2.25 in microfiche. Report 
No MIT-EL 74007 (HTL 80047-85), June 1974. 189 
p, 54 fig, 8 tab, 31 ref, 7 append. 


Descriptors: *Powerplants, *Cooling towers, 
*Heat transfer, Heat exchangers, Thermodynamic 
behavior, Draft tubes, Economics, Particle size, 
Capital costs, Operating costs, Model studies, 
Correlation analysis, Transmissivity, Design. 
Identifiers: *Heat rejection, Dry cooling towers, 
Fluidized beds, Waste heat. 


65 


Water Quality Control—Group 5G 


The applicability of using fluidized beds as a 
means of enhancing heat transfer coefficients in 
air cooled heat exchangers, particularly in power- 
plant dry cooling towers, is evaluated. Various flu- 
dized bed models, as cited in literature, are 
discussed and an experimental program is 
described. An economic comparison between a 
power plant sized finned tube cooling tower and 
fluidized bed cooling tower is made using an op- 
timized design program. The design considers the 
most economically favorable heat exchanger by 
optimizing heat transfer and thermodynamic rela- 
tions with economic trade-offs. The design rou- 
tine, give the performance and characteristics 
dimensions of the heat transfer surface, efficien- 
cies, cost factors, and the yearly atmospheric tem- 
perature profile, designs a heat exchanger. The 
program then minimizes the incremental increase 
in the average yearly cost of power generation 
resulting from the use of a dry cooling tower by 
systematically varying the design of the heat 
exchanger and the turbine back pressure. The in- 
cremental cost represents all costs associated with 
adding a dry cooling tower to the system and main- 
taining the same net generating power. The incre- 
mentatl cost is figured from various capital costs 
and maintenance and operating costs. (Auen- 
Wisconsin) 

W76-02381 


POLLUTION ABATEMENT AND ECONOMIC 
GROWTH: AN APPLICATION OF THE VON 
NEUMANN MODEL OF AN EXPANDING 
ECONOMY, 

Bureau of Economic Analysis, Washington, D.C. 
J. E. Cremeans. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as AD-A003 
151, $4.00 in paper copy, $2.25 in microfiche. Of- 
fice of Naval Research, Naval Research Logistics 
Quarterly, Vol 21, No 3, p 525-542, 1974. 2 fig, 16 
tab, 7 ref. 


Descriptors: *Gross National Product, *Pollution 


abatement, Leontief models, Mathematical 
models, Input-output analysis, Economic impact, 
Linear programming. 


Identifiers: *von Neumann model. 


A generalised von Neumann model of an expand- 
ing economy allows the production of joint 
products and the use of alternative processes. 
Normal economic models include only those com- 
modities produced and sold within the system; 
outputs with negative effects, such as pollution, 
‘bads’ are ignored as being external to the system. 
These external outputs can be incorporated as out- 
puts in a model and in many cases production al- 
ternatives are available that allow for varying 
degrees of pollution with production. A von Neu- 
mann growth model is applied to these circum- 
stances explicitly incorporating pollution and al- 
lowing for alternative processes with varying 
degrees of pollution output. Difficulties were en- 
countered in applying this approach but the results 
seem sufficiently worthwhile to continue with its 
development. The study includes an examination 
of the relationhsip between pollution reduction 
and economic growth. Examples used cover direct 
control of pollution, demand for a reduction in pol- 
lution, and using an exogenous constraint to 
reduce total pollutants produced, includes the cal- 
culation of an effluent charge. This approach does 
allow the effect of pollution abatement on the 


price structure to be determined directly. 
(Carpenter-Wisconsin) 
W76-02385 


HYGIENIC STANDARDIZATION OF DD AND 
DDB COMPOUNDS IN WATER BODIES, (IN 
RUSSIAN), 

Novosibirsk Sanitary Research Inst. (USSR). 

For primary bibliographic entry see Field 5B. 
W76-02406 
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Group 5G—Water Quality Control 


ENVIRONMENTAL CONSIDERATIONS IN FU- 
TURE ENERGY GROWTH. 

Battelle Columbus Lab., Ohio. 

For primary bibliographic entry see Field 6G. 
W76-02428 


FACTORS IN THE ELIMINATION OF THE IM- 
MATURE STAGES OF ANOPHELES 
QUADRIMACULATUS SAY IN A WATER 
LEVEL FLUCTUATION CYCLE, 

Johns Hopkins Univ., Baltimore, Md. School of 
Hygiene and Public Health. 

E. M. Darrow. 

American Journal of Hygiene, Vol 50, p 207-235, 
1949. 7 fig, 17 tab, 22 ref. 


Descriptors: *Mosquitoes, *Immature growth 
stage, *Water level fluctuations, *Insect control, 
Reservoirs, Mortality, Southeast U.S., Public 
health, Larval growth stage, Viability, Climates, 
Aquatic plants, Soil moisture, On-site investiga- 
tions, Tennessee Valley Authority, Vec- 
tors(Biological). 

Identifiers: *Anopheles quadrimaculatus, Malaria, 
Predators. 


Mechanisms of water levels fluctuations to control 
Anopheles quadrimaculatus, a mosquito malaria 
vector in Tennessee Valley Authority impound- 
ments were studied. During draw-down, 75-100% 
of larvae migrated with the receding water. 
Stranded larvae numbers were inversely propor- 
tional to water level recession rate and directly 
proportional to intersection values in the de- 
watered area. All stages were equally susceptible 
to stranding. Daytime mortalities were increased 
by predators; there was lesser mortality at night. 
Daytime mortality rates of stranded larvae and 
pupae correlated closely with evaporation. Expo- 
sure to predators and climate for 8 hours on clear 
summer days killed 92% of larvae and 75% of 
pupae. Degree of soil moisture was correlated with 
mortality. Saturated air was more lethal at 31C 
than 2SC. First stage larvae were more susceptible 
to dessication than fourth stage larvae. Pupae ex- 
posed on soil to saturated air survived to eclosion 
as well as controls kept in water, but the propor- 
tion able to transform into adults was only 55-72% 
of controls. Eggs kept moist for 0.2-0.3 of the total 
embryonation period acquired resistance to desic- 
cation. At 100% relative humidity eggs continued 
to develop out of water on a dry substratusm. 
(Buchanan-Davidson--Wisconsin) 

W76-02430 


WATER MANAGEMENT PLANNING FOR 
MALARIA PREVENTION IN THE DAMODAR 
VALLEY, INDIA, 

Disease Center, Savannah, Ga. Communicable. 

J. M. Henderson. 

American Journal of Tropical Medicine and Hy- 
giene, Vol 4, No6, p 1091-1102, 1956. 


Descriptors: *Human diseases, 
*Vectors(Biological), *Mosquitoes, *Asia, Con- 
trol, Epidemiology, Water resources develop- 
ment, Multiple-purpose projects, Habitats, Irriga- 
tion systems, Water level fluctuations. 

Identifiers: *India, *Malaria, Damodar Valley 
Corp.{India), Anopheles. 


This multi-purpose program, in West Bengal and 
Bihar on the Damodar River and its tributaries, in- 
cludes flood control, irrigation, reservoirs, barrage 
ponds, a thermal electric plant, a power transmis- 
sion network, navigation, access highways to the 
impoundments, and water supply to Calcutta. The 
malaria transmission season is normally between 
July and December; 46 species and subspecies of 
Anopheles have been identified. Anopheles cu- 
licifacies and A. philippinensis are the major spe- 
cies. Recommendations for malaria control in- 
clude clearing of trees and brush within and im- 
mediately beyond full pool levels of impound- 
ments, draining depressions in drawdown-refill 
zones, varying pond water levels, and drawdown 


and improvement of the Bokaro Pond shoreline. 
Water form Durgapur Pond will provide supple- 
mental water for rice crops during the monsoon 
season and will be the primary water supply during 
the dry season. Irrigation presents a major malaria 
hazard. There are conflicting opinions as to how to 
curb ‘irrigation malaria’; one suggests raising the 
water table by excessive irrigation and avoiding 
drainage; another recommends minimum water 
application and maximum drainage. Recommenda- 
tions are made for research on anopheline ecology 
to evaluate cause and effect relationships between 
the water table, malaria, and irrigation practices. 
(Buchanan-Davidson--Wisconsin) 

W76-024 


NATURAL BIOLOGICAL CONTROL OF THE 
SALT MARSH MOSQUITO IN THE ACID MINE 
DRAINAGE SWAMPS IN WESTERN KEN- 
TUCKY 

Speed Scientific School, Louisville, Ky. 

H. T. Spencer, C. D. Baker, C. Leuthart, and M. 
E. Shawler. 

In: Fifth Symposium on Coal Mine Drainage 
Research, October 1974, Louisville, Kentucky, p 
172-180, 1 fig, 3 tab, 9 ref. 


Descriptors: *Biocontrol, *Salt marshes, 
*Mosquitoes, *Brackish water, Mine drainage, 
Swamps, *Kentucky, Aquatic plants, Environ- 
mental effects, Insect control, Chara, Dissolved 
oxygen, Fishes, Dragonflies. 

Identifiers: *Aedes sollicitans, Hopkins Coun- 
ty(Ky), Clear Creek Swamp(Ky), Button bush, 
Duckweed, Damselflies, Diving beetles, Preda- 
tors. 


Runoff from deep mines, spoil, and deforestation 
has created acid swamps covering large areas of 
western Kentucky. Some tributaries of the Trade- 
water Basin which had been free-flowing, with 
definite banks and channels, now cover 10,000 
acres of once forested land. Each spring flooding 
creates an ideal habitat for mosquitoes, especially 
the salt marsh mosquito, Aedes sollicitans. Major 
control efforts have been in Hopkins County, 
which contains most of the Clear Creek 
watershed. Mosquitoes were epidemic in 1956 
when they were controlled by spraying, but now 
appear under control by the ecosystem. The once 
turbid water now stays clear permitting extensive 
Chara blooms in mosquito breeding areas. Chara 
has a history as a mosquito control agent by in- 
creasing dissolved oxygen in the surrounding 
water; high dissolved oxygen concentration is con- 
sidered inhibitory to the development of the 
mosquito larvae. Extensive regrowth of button 
bush on deforested areas permits duckweed, 
another mosquito control agent, to flourish. Many 
insects are mosquito predators, with the more ag- 
gressive in great numbers; particularly effective 
are the dragonfly, damselfly, and diving beetle 
(Dysticidae). Improved mining and reforestation 
practices will enhance biological diversity through 
improved water quality and the continued biocon- 
trol of the Culicidae. (Auen-Wisconsin) 

W76-02433 


INVESTIGATION RELATED TO PREVENTION 
AND CONTROL OF WATER POLLUTION IN 
THE U.S. TNT INDUSTRY, 

Edgewood Arsenal Aberdeen Proving Ground, 
Md. Chemical Lab. 

For primary bibliographic entry see Field 5D. 
W76-02441 


ABATEMENT OF NITROBODIES IN AQUEOUS 
EFFLUENTS FROM TNT PRODUCTION AND 
FINISHING PLANTS, 

Army Natick Lab., Mass. 

For primary bibliographic entry see Field 5D. 
W76-02442 





PRODUCTION AND CONTROL OF FLOOD. 
WATER MOSQUITOES INCIDENTAL TO 
WATER LEVEL OPERATIONS ON RESER.- 
VOIRS OF THE TENNESSEE VALLEY 
AUTHORITY, 

Tennessee Valley Authority, Wilson Dam, Ala. 
Div. of Health and Safety. 

W. E. Snow. 

In: Proceedings 10th International Congress of En- 
tomology, Vol 3, p 745-750, 1936 (1958). 3 fig. 


Descriptors: *Insect control, *Water level fluctua- 
tions, *Reservoirs, Tennessee Valley Authority, 
Insecticides, Viability, Larvae, Tennessee River, 
Dieldrin, DDT, Victors(Biological). 
Identifiers: Floodwater mosquitoes, 
Psorophora. 


Aedes, 


Floodwater mosquitoes, Aedes and Psorophora, 
are well established in the zone above the summer 
pool level in certain Tennessee River(TVA) reser- 
voirs. In the spring when this zone is surcharged to 
strand flotage for malaria control, these 
mosquitoes hatch. If surcharge and recession take 
about five days, many larvae become stranded. If 
water remains in the zone for several weeks, 
Aedes vexans generally emerge. Weekly cyclical 
fluctuations and seasonal recessions help control 
floodwater mosquitoes. Even when rain occurrs at 
the upper end of the cycle and mosquitoes hatch, 
scheduled recession the next few days strands the 
larvae. Seasonal water level recession is done 
regularly on many reservoirs by gradually releas- 
ing stored water during drier periods. A recession 
rate of 0.2-0.3 feet per week beginning shortly be- 
fore July 1 adequately controls mosquitoes. When 
stored water remains in the marginal growth zone 
for several weeks in the spring before recession is 
begun, small numbers of Aedes vexans usually 
emerge. Sometimes when the growth zone is 
periodically flooded during the summer with draw- 
down periods of several weeks, many Aedes vex- 
ans develop. DDT is used to control mosquitoes. 
Use of dieldrin is being considered for floodwater 
mosquito control on river and storage reservoir 
margins. _— Davidson--Wisconsin) 
W76-0244 


WATER LEVEL MANAGEMENT FOR THE 
CONTROL OF ANOPHELES QUADRIMACU- 
LATUS IN THE TENNESSEE VALLEY, 
Tennessee Valley Authority, Wilson Dam, Ala. 
Malaria Control Branch. 

T. F. Hall. 

In: Proceedings of the 38th Annual Meeting of 
New Jersey Mosquito Extermination Association, 
Vol 38, 1951, p 84-91. 8 ref. 


Descriptors: *Insect control, *Water level fluctua- 
tions, “Mosquitoes, *Reservoirs, Tennessee 
River, *Tennessee Valley Authority, Flotsam, 
Larvicides, Public health, Vectors(Biological), 
oa Shoreline cover, Aquatic weed con- 
trol. 

Identifiers: *Anopheles quadrimaculatus, Malaria 
control. 


The Tennessee Valley Authority malaria control 
program is directed primarily at control of 
Anopheles quadrimaculatus, the only known 
malaria vector in the region. To prevent malaria 
transmission, naturalistic, chemical, and mechani- 
cal methods are used; the most important is water 
level management. On main river reservoirs, the 
pool is filled into a surcharge zone before the 
growing season; a flood surcharge picks up and 
strands winter debris. The pool is maintained near 
top summer pool level as long as possible to con- 
trol marginal plants. Water level is then fluctuated 
to disrupt water line vegetation and larval breeding 
habitats. Cyclical fluctuation (dropping the level 
one foot and refilling 0.9 foot each week) until the 
breeding season ends keeps the water level below 
the encroaching vegetation band. Winter draw- 
downs every 2-3 years attenuate submersed plant 
gut. At Wilson Dam a constant pool size is fol- 

wed by weekly cyclical fluctuations of about two 
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feet. Management of tributary stream storage 
reservoirs consists of a constant pool phase fol- 
lowed by seasonal recession. If summertime filling 
is needed, reservoirs should be full about three 
weeks before recession starts. In areas where 
water level management has not been completely 
adequate, larvicides and vegetation control opera- 
tions are used as supplementary techniques. 
(Buchanan-Davidson--Wisconson) 

W76-02447 


POTENTIAL ENVIRONMENTAL PROBLEMS 
OF DREDGING AND DREDGED MATERIAL 
DISPOSAL: DREDGED MATERIAL DISPOSAL 
CRITERIA, 

Texas Univ. at Dallas, Richardson. Inst. for En- 
vironmental Sciences. 

For primary bibliographic entry see Field 5C. 
W76-02449 


REPORT TO INTERNATIONAL JOINT COM- 
MISSION, UNITED STATES AND CANADA, 
GREAT LAKES WATER QUALITY,STATUS OF 
PERTINENT EPA RESEARCH, 

National Environmental Research Center, Corval- 
lis, Oreg. 

A. F. Bartsch, C. L. Frank, and S. Peterson. 
Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-239 260, 
$3.50 in paper copy, $2.25 in microfiche. Report 
No EPA-660/9-74-002, December 1974. 16 p, 6 ref. 


Descriptors: *International Joint Commission, 
*Great Lakes, *Water pollution effects, Pollu- 
tants, Nitrilotriacetic acid, Polychlorinated 
biphenyls, Viruses, Sewage effluents, Disinfec- 
i. Epidemiology, Eutrophication, Toxicity, 
ish. 


Some of the major segments of research activities 
conducted by the Environmental Protection Agen- 
cy and which were the recommended objectives of 
the International Joint Commission in its 1973 an- 
nual report and partial results related to 
nitrilotriacetate, viruses, disinfection of municipal 
wastewater, and the effect of polychlorinated 
biphenyls on fish are summarized. NTA appears to 
have no dramatic effects on algal growth rates and 
has no inhibitory effects on freshwater eutrophica- 
tion processes. In contrast, small amounts of NTA 
in marine estuarine systems may produce a trace 
metals deficiency, thus limiting productivity. NTA 
degradation products in groundwater and energy 
transfer effects; and the extent of NTA toxicity to 
aquatic communities are being investigated. 
Research is directed to waterborne viruses, their 
possible health hazards, their detection; as infec- 
tants of blue-green algae; and epidemiology. The 
viral studies also include airborne contamination 
from sewage treatment plants. Wastewater disin- 
fection investigations include effects of disinfec- 
tion on aquatic organisms and developments of as- 
sociated technology for effluent disinfection. Pro- 
jects are scheduled to examine the state-of-the-art 
of several disinfectgnts and their toxicity. Results 
of fish contamination by PCBs indicate that 
Aroclors are extremely toxic and of possible 
human hazard. Data generated can be the basis for 
pollution standards. (Auen-Wisconsin) 

W76-02451 


HYGIENIC PROBLEMS OF THE DESIGN, 

CONSTRUCTION AND OPERATION OF 

—-” WATER SUPPLY SYSTEMS, (IN RUS- 
AN), 

Nauchno-Issledovatelskii Institut Selskoi Gigieny, 

Saratov (USSR). 

For primary bibliographic entry see Field 5B. 

W76-02477 


6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


A LAND CAPABILITY MODEL FOR THE 
LOWER LAKE MONROE WATERSHED, 
Indiana Univ., Bloomington. Water Resources 
Research Center. 

For primary bibliographic entry see Field 4A. 
W76-02002 


ANALOG-MODEL ANALYSIS OF HYDROLOG- 
IC EFFECTS OF SEWERAGE IN SOUTHEAST 
NASSAU AND SOUTHWEST SUFFOLK COUN- 
TIES, LONG ISLAND, NEW YORK, 

Geological Survey, Mineola, N.Y. 

For primary bibliographic entry see Field 5B. 
W76-02146 


ANALYSIS OF A MULTIPURPOSE WATER 
RESOURCE SYSTEM IN SOUTHEASTERN 
MEXICO, 

Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

J. R. Kunkel. 

Ph D Dissertation, 1974. 224 p, 35 fig, 39 tab, 2 ap- 
pend, 78 ref. 


Descriptors: 


*Water resources development, 
*Planning, i 


*Methodology, *Decision 4 
*Mexico, River basin development, Water 
resources, Cost-benefit analysis, Alternate 
planning, Project purposes, Social aspects. 
Identifiers: Developing countries, Papaloapan 
River Basin(Mex), Cost-effectiveness methodolo- 
gy. 


Justification for the construction of a water 
resource project in developing countries has been 
traditionally based on benefit-cost analysis. This 
study demonstrates the use and advantages of the 
cost-effectiveness methodology in a developing 
country and is applied to water resource develop- 
ment in the Papaloapan River Basin in southeast- 
ern Mexico. Project-related social variables are in- 
cluded, and a comparison to traditional benefit- 
cost analysis is emphasized. The planning process 
starts by identifying desired goals which are then 
mapped into specifications. Quantitative and 
qualitative criteria relating specifications to 
system capabilities are defined, and the capabili- 
ties of district alternative systems are determined 
and compared. Then, using either a fixed-cost or 
fixed-effectiveness approach, the alternative 
system which most closely satisfies goals is 
selected. The methodology suggests improved 
ways of defining goals and criteria in developing 
countries and sets forth a concise framework upon 
which developing countries may base future water 
resource planning, design and operation. (Mills- 
Arizona) 

W76-02157 


ESTABLISHING A PROCESS FRAMEWORK 
FOR LAND USE PLANNING, 

Forest Service, (USDA), Berkeley, Calif. 
Watershed Systems Development and Application 
Unit. 

L. J. Lundeen. 

In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, 1974, Flagstaff, Arizona. 


Descriptors: ‘*Planning, “Land management, 
*Land use, *Water resources, Land development, 
Conservation, Land classification, Land 
resources, Natural resources, Evaluation, Land 
appraisals, Systems analysis,Simulation analysis, 
Social aspects, Decision making, Economics. 
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Evaluation Process—Group 6B 


Identifiers: *Land use planning. 


In order to be effective, the operational aspects of 
land use planning must be tied to a well defined 
planning process. The framework for this process 
includes a set of components which are important 
in solving planning problems and are linked 
together in a design related to the basic concepts 
of decision analysis oriented to natural resource 
problems. Detailed description can be added to the 
process framework to adjust it to a specific 
problem, study area, or study level. Major com- 
ponents in the framework which are discussed in- 
clude an objectives and goals spectrum, problem 
formulation, physical characterization of the land, 
social and economic demands analysis, identifica- 
tion of management alternatives and specific ac- 
tivities, simulation of resource response, alloca- 
tion of resources, visual quality analysis, transpor- 
tation system analysis, and a data management 
system. The basic concept of a systematic, deci- 
sion-oriented procedure has been recognized as a 
key factor in effective planning or problem solv- 
ing. (Robinett-Arizona) 

W76-02241 


A HYDRONOMIC ANALYSIS OF FOREST 
MANAGEMENT ALTERNATIVES FOR EN- 
VIRONMENTAL QUALITY: A CASE STUDY OF 
ITASCA COUNTY, 

Minnesota Univ., St. Paul. Coll. of Forestry. 

For primary bibliographic entry see Field 6B. 
W76-02362 


WATER QUALITY MONITORING AND RIVER 
BASIN PLANNING: A CRITIQUE AND SOME 
RECOMMENDATIONS, 

Rutgers-The State Univ., New Brunswick, N.J. 
Div. of Urban Studies. 

For primary bibliographic entry see Field SA. 
W76-02378 


POLLUTION ABATEMENT AND ECONOMIC 
GROWTH: AN APPLICATION OF THE VON 
NEUMANN MODEL OF AN EXPANDING 
ECONOMY, 

Bureau of Economic Analysis, Washington, D.C. 
For primary bibliographic entry see Field 5G. 
W76-02385 


6B. Evaluation Process 


SUMMARY APPRAISALS OF THE NATION’S 
GROUND-WATER RESOURCES--UPPER MIS- 
SISSIPPI REGION, 

Geological Survey, Sacremento, Calif. 

R. M. Bloyd, Jr. 

Available from Supt of Documents, GPO, Wash, 
DC 20402, price $0.30. Professional Paper 813-B, 
1975. 22 p, 8 fig, 9 tab, 26 ref. 


Descriptors: *Groundwater resources, 
*Hydrogeology, *Hydrologic data, *Mississippi 
River basins, Water supply, Water utilization, 
Aquifer characteristics, Water yield, Groundwater 
recharge, Water quality, Potential water supply, 
Evaluation. 

Identifiers: *Upper Mississippi Region. 


The Upper Mississippi Region in general is rich in 
water--surface water is plentiful, and groundwater 
is a large, important, and manageable resource. 
This report emphasizes the role of groundwater in 
the region. Total potable groundwater in the out- 
wash and alluvial aquifers in the Mississippi River 
valley and the subbasins is about 45,000 billion gal- 
lons. Groundwater in storage in other aquifers of 
the region is probably several times that in the out- 
wash and alluvial aquifers. Estimated groundwater 
recharge in the subbasins is 23,000 mgd. Ground- 
water use by domestic, commercial, and rural in- 
terests is only 4 percent of recharge. Groundwater 
use (1965) by industry is only 3 percent of 
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recharge. Part of the region has groundwater 
resources capable of satisfying more than local 
needs. Specifically, the water in the outwash and 
alluvial aquifers in much of the valley of the Mis- 
sissippi River south of St. Paul, Minn., of the Il- 
linois River, the lower Minnesota River, the upper 
Wisconsin River, the lower Black River, the Wap- 
sipinicon River, the lower Rock River, and the 
upper Des Moines River can be considered a re- 
gional resource. Groundwater in these areas could 
supply approximately 20 million additional people. 
(Woodard-USGS) 

W76-02141 


ANALYSIS OF A MULTIPURPOSE WATER 
RESOURCE SYSTEM IN SOUTHEASTERN 
MEXICO, 

Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

For primary bibliographic entry see Field 6A. 
W76-02157 


A GRAPHICAL PROCEDURE FOR CLASSIFY- 
ING AQUIFER MANAGEMENT STRATEGY, 
Missouri Univ., Columbia. Dept. of Geology. 

For primary bibliographic entry see Field 4B. 
W76-02159 


THE EFFECT OF DEVELOPMENT ON 
GROUNDWATER IN THE PARKER STRIP, 
Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

For primary bibliographic entry see Field 5B. 
W76-02236 


A HYDRONOMIC ANALYSIS OF FOREST 
MANAGEMENT ALTERNATIVES FOR EN- 
VIRONMENTAL QUALITY: A CASE STUDY OF 
ITASCA COUNTY, 

Minnesota Univ., St. Paul. Coll. of Forestry. 

A. P. O’Hayre, J. C. Clausen, and A. C. Mace, Jr. 
Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-248 046, 
$6.00 in paper copy, $2.25 in microfiche. Min- 
nesota Water Resources Research Center, Min- 
neapolis, Bulletin No 83, Aug 1975, 125 p. 14 fig, 
14 tab, 131 ref, 6 append. OWRT B-053-MINN(1). 


Descriptors: *Input-output analysis, Hydrology, 
Environmental control, *Forest management, 
*Minnesota, Methodology, *Alternative water 
use, *Water utilization, Economics, Evaluation, 
Water demand, Alternative planning. 

Identifiers: Itasca County(Minn), *Hydronomic 
analysis, *Environmental quality. 


The objective was to develop a methodology that 
integrates water use and environmental quality 
parameters into an economic system to evaluate 
forest management alternatives. The input-output 
technique was the general methodology used for 
integrating water use. Direct and direct-plus-in- 
direct water use coefficients (total withdrawn and 
consumptive) were determined for each of the 34 
economic sectors in Itasca County, Minnesota. An 
example was developed that compared the water 
yield from the harvesting alternatives of clear- 
cutting, strip cuts, and selection cuts. A zero water 
use coefficient was used for timber production, 
under surplus conditions, and the water required 
was 44 million gallons. This value was low in rela- 
tion to the increased water yield. Under assumed 
water scarcity situations, the water use coefficient 
was 175,560 gallons/dollar of output for timber 
feeeechee and the water required became 16.2 

illion gallons which was much greater than the in- 
creased water yield. (Waelti-Minnesota) 
W76-02362 


BOISE POST-AUDIT STUDY, HYDROLOGY 
SUPPORT STUDY, 

Idaho Univ., Moscow. Dept. of Civil Engineering. 
C. C. Warnick, and C. E. Brockway. 


Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-248 148, 
$6.75 in paper copy, $2.25 in microfiche. Idaho 
Water Resources Research Institute, Moscow, 
Completion Report, June 1974. 157 p, 36 fig, 27 
tab, 63 ref. OWRT C-4202(9061)(1). 


Descriptors: Water management(Applied), 
Hydrology, *Multipurpose projects, *Idaho, 
Water resources development, Flood control, Ir- 
rigation, *Oregon, *Return flow, *Reservoir 
operation, *Water utilization. 

Identifiers: *Boise project(Idaho-Oregon). 


This is the first support study for a Case Study of 
Federal Expenditures on a Water and Related 
Land Resource Project: Boise Project, Idaho and 
Oregon. Although development in the Boise River 
Basin has been taking place over the past 110 
years, the Boise Project is typical of numerous 
reclamation developments throughout the Western 
United States. The Boise Project has been the sub- 
ject of continuous planning and development ef- 
fort by both the U.S. Corps of Engineers and the 
U.S. Bureau of Reclamation since 1905. For these 
reasons the Boise area was chosen as the case 
study for this research. This sub-project report 
provides hydrologic information for the Boise 
River on diversions and return flows, reservoir 
operation, irrigation systems, water law and 
floods. The data is presented as a basis for sub- 
sequent phases of a multidisciplinary study to as- 
sess federal expenditures on a water and land 
resource project. Information on both surface 
water and ground water aspects of the Boise Val- 
ley is included. (See also W76-02373 and W76- 
02374) 

W76-02372 


BOISE POST-AUDIT STUDY, PLAN OF STUDY 
SUBPROJECT REPORT, 

Idaho Dept. of Water Resources, Boise; and Idaho 
Dept. of Water Resources Board, Boise. 

R. W. Schermerhorn. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-248 149, 
$4.00 in paper copy, $2.25 in microfiche. Idaho 
Water Resources Research Institute, Moscow, 
Completion Report, June 1974. 40 p, 6 fig, 1 tab, 2 
maps. OWRT C-4202(9061)(2). 


Descriptors: *Decision making, *Project post- 
evaluation, *Idaho, *Oregon, Government sup- 
ports, Expenditures, Water resources develop- 
ment. 

Identifiers: *Boise project(Idaho-Oregon). 


This is the second support study for A Case Study 
of a Federal Expenditure on a Water and Related 
Land Resource Project, Boise Project, Idaho and 
Oregon. As modern technology, affluence and 
population growth place more demands on water 
use, the public is demanding better management 
and use of our water resource. The purpose of this 
study is to present an analysis of the role of the 
federal government in water development in the 
Boise Project of Idaho and Oregon. As a result of 
this study and two related support studies, the fol- 
lowing conclusions, and recommendations are 
presented and discussed: -- Ex-post analysis of a 
selected water resource project can contribute to 
more responsive planning, decision making and 
better allocation of resources. -- Ex-post analysis, 
structured so as to utilize the Principles and Stan- 
dards, will provide maximum utility to the planner. 
-- Ex-post analysis should be structured following 
societal objectives rather than traditional water 
use functional objectives. The Principles and Stan- 
dards, with modification, can accommodate this 
approach. -- The influence of exogeneous forces 
on beneficial and adverse effects must be con- 
sidered if a realistic appraisal is to be obtained 
through an ex-post analysis. (See also W76-02372 
and W76-02374) 

W76-02373 





BOISE POST-AUDIT STUDY, ECONOMIC AND 
ECOLOGICAL HISTORY SUPPORT STUDY, 
Idaho Univ., Moscow. Dept. of Geography. 

H. H. Caldwell, and M. Wells. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-248 150, 
$7.75 in paper copy, $2.25 in microfiche. Idaho 
Water Resources Research Institute, Moscow, 
Completion Report, June 1974. 18, p, 21 tab, 7 
plates, 125 ref, 3 append. OWRT C-4202(9061)(3). 


Descriptors: *Land use, *Land development, Ur- 
banization, Community development, Electric 
power demand, *Government finances, *Idaho, 
*Oregon, Reservoirs, Diversion dams, *Ecology, 
History, *Economics, Irrigation. 

Identifiers: Boise Valley(Idaho), Deer Flat Reser- 
voir, Arrowrock, Anderson Ranch, Lucky Peak, 
Ada County, Canyon County, *Boise pro- 
ject(Idaho-Oregon). 


This is the third support study for A Case Study of 
Federal Expenditures on a Water and Related 
Land Resources Project: Boise Project, Idaho and 
Oregon. Prior to the Boise Project, any extensive 
irrigation in the Boise area was confined to the 
flood plain and Eagle Island. Federal expenditures 
in area dams and reservoirs provided irrigation 
water for the entire agricultural area for the length 
of the growing season. Without these expendi- 
tures, irrigation would be far more dependent on 
groundwater sources, and probably would cover a 
smaller area. Many ecological changes and damage 
in the area were not as a result of the Boise Pro- 
ject, but of revious mining and logging operations 
in the upper reaches and irrigation in the lower val- 
ley. Post-project pollutants include industrial ef- 
fluent, urban surface runoff, and topsoil sediment 
loss. Initial study attempts to differentiate project 
and non-project impacts by specific time intervals 
were handicapped by widespread pre-existing ir- 
rigation, the long time interval between congres- 
sional discussion of authorization and completion 
of the project, the impact of private entrepeneurs, 
the role of the railroad in route and townsite selec- 
tion, and the role of Boise as state capitol, trans- 
portation node, largest city and region and federal 
trade center. (See also W76-02372 and W76-02373) 
W76-02374 


OPTIMAL LEASING POLICY FOR THE 
DEVELOPMENT OF OUTER CONTINENTAL 
SHELF HYDROCARBON RESOURCES, 

Amos Tuck School of Business Administration, 
Hanover, N.H. 

For primary bibliographic entry see Field 6E. 
W76-02375 


THE ECONOMIC VALUE OF REMOTE 
SENSING OF EARTH RESOURCES FROM 
SPACE: AN ERTS OVERVIEW AND THE 
VALUE OF CONTINUITY OF SERVICE. VOL. 
V. INLAND WATER RESOURCES. 

ECON, Inc., Princeton, N.J. 

Available from the Nationa! Technical Informa- 
tion Service, Springfield, Va 22161 as N75-14209, 
$11.00 in paper copy, $2.25 in microfiche. Report 
74-2002-10, October 1974. 412 p, 14 fig, 86 tab. 
NASW-2580. 


Descriptors: *Water resources, *Remote sensing, 
*Economic justification, *Water manage- 
ment(Applied), Estimated benefits, Marginal 
benefits, Mapping, Flood control, Reservoir sit- 
ing, State governments, Ice, Snow, Glaciers, 
Monitoring, Warning systems, Budgeting, Legisla- 
tion, Satellites(Artificial), Data collections, Water 
pollution control, Resources development, 
Federal jurisdiction. 

Identifiers: Earth Resources Technology Satellite, 
Case study. 


Annual hard benefits of $57.2 million were esti- 
mated for an Earth Resources Technology Satel- 
lite (ERTS) ge in inland water resource 
management. 


f this, $50.6 million can be at- 
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tributed to new capabilities for managing inland 
water resources, especially in the fields of power 
generation, agriculture, and urban water supply. 
This figure was based on results of an ad hoc case 
study of the Feather River, California. Soft annual 
benefits of $50.1-121.1 million were estimated for 
inland water resources. These were obtained in the 
area of equal capability (cost savings) and in- 
creased capability (equal budget benefits) and 
were estimated by applying conservative assump- 
tions to federal budgeting information, congres- 
sional appropriation hearings, and ERTS technical 
capabilities. No quantitative estimates of benefits 
were made in the area of monitoring and con- 
trolling water pollution but they almost certainly 
exist. Five appendices contain detailed documen- 
tations of benefits by resource management func- 
tion; summarize applicable federal budgets, laws, 
and statutes; describe Corps of Engineers remote 
sensing program pertinent to inland water 
resources; detail USDA Soil Conservation Service 
data requirements; describe the ad hoc Feather 
River case study; and contain abstracts of recent 
reports of inland water resources by ERTS prin- 
cipal investigators. (Buchanan-Davidson--Wiscon- 


sin) 
W76-02382 


THE DEMAND FOR AGRICULTURAL WATER 
IN UTAH, 

Utah Water Research Lab., Logan. 

For primary bibliographic entry see Field 6D. 
W76-02383 


ECONOMICS OF GREAT LAKES BULK CAR- 
RIERS IN WINTER OPERATIONS, 

Michigan Univ., Ann Arbor. Dept. of Naval 
Architecture and Marine Engineering. 

H. Nowacki, H. Benford, M. Kaldjian, and D. 
Martin. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as COM-73- 
10931, $6.75 in paper copy, $2.25 in microfiche. 
Report No 135, August 1972 (MA-RD-900-73038). 
160 p, 21 fig, 9 tab, 54 ref, 4 append. MA 1-35487. 


Descriptors: *Cost-benefit analysis, *Navigation, 
*Great Lakes, *Winter, Transportation, Ships, 
Iced lakes, Ice breakup, Computer programs, 
Economic prediction, Investment, Operating 
costs, Alternative planning, Taxes. 

Identifiers: *Shipowners, Ship designs, Bulk car- 
riers, Winter shipping. 


A method for predicting costs and benefits accru- 
ing to any Great Lakes shipowner who might en- 
gage in various lengths of extended season opera- 
tions is designed in the form of a computerized 
model of general applicability. A secondary objec- 
tive is to help designers optimize ship designs in- 
tended for ice operations. The analyses consider 
ship design, weights, investments, variations in ice 
conditions, speed and power in open water and in 
ice, annual transport capability, operating costs, 
and measures of merit. The computer program is 
based on inputs, implicit assumptions, output, and 
a sample study. Although the results should be in- 
terpreted cautiously, the trends suggest that for 
existing ships with present ice technology an ex- 
tended season is just marginally attractive pro- 
vided that the present level of icebreaking and 
escorting support is maintained; but on a fleet- 
wide basis the extended season allows the more 
profitable ships to be fully exploited. Major ice 
adaptions of the ships is not indicated but newly 
constructed, modern and more profitable ships 
would definitely support a longer season and a 
more advanced level of ice technology in the ships. 
This report is superceded by Report No. 139 titled 
‘Economics of the Great Lakes Shipping in an Ex- 
tended Season’, January 1973. (Auen-Wisconsin) 
W76-02384 


POLLUTION ABATEMENT AND ECONOMIC 
GROWTH: AN APPLICATION OF THE VON 
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NEUMANN MODEL OF AN EXPANDING 
ECONOMY, 

Bureau of Economic Analysis, Washington, D.C. 
For primary bibliographic entry see Field 5G. 
W76-02385 


ENVIRONMENTAL CONSIDERATIONS IN FU- 
TURE ENERGY GROWTH. 

Battelle Columbus Lab., Ohio. 

For primary bibliographic entry see Field 6G. 
W76-02428 


PROJECT EVALUATION DURING INFLA- 
TION, 

Johns Hopkins Univ., Baltimore, Md. 

S. H. Hanke, P. H. Carver, and P. Bugg. 

Water Resources Research, Vol 11, No 4, p 511- 
514, 1975. 23 ref. 


Descriptors: *Interest rates, 
*Inflation(Economics), *Cost-benefit analysis, 
Prices, Project planning, Evaluation, Discount 
rates. 

Identifiers: Opportunity cost. 


Principles are given for dealing with price and in- 
terest rate projections when benefit-cost analysis 
of water resource projects must be performed 
using data which reflect expected inflation. Prices 
and interest rates must be considered simultane- 
ously and consistently, that is, projected in either 
real or nominal terms. The Water Resources Coun- 
cil’s recommendations as modified by the Water 
Resources Development Act of 1974 did not 
acknowledge the joint nature of price and interest 
rate projections, but recommended real prices be 
projected and real benefits and costs be 
discounted using a nominal interest rate. However 
real prices should be projected for undiscounted 
expected benefits and costs and real interest rates 
used to discount these values. The interest rate 
used with real prices should not be the recom- 
mended’ adjusted nominal financial rate’ or real 
financial rate, but the real opportunity cost rate. 
Because the prediction of relative prices is dif- 
ficult, benefits from precision should be compared 
to costs in implementing benefit-cost procedures; 
usually this is only feasible for large shifts in rela- 
tive values. (Buchanan-Davidson--Wisconsin). 
W76-02444 


6C. Cost Allocation, Cost Sharing, 
Pricing/Repayment 


TREATMENT OF COMBINED SEWER OVER- 
FLOWS BY DISSOLVED AIR FLOTATION, 
Engineering-Science, Inc., Berkeley, Calif. 

For primary bibliographic entry see Field SD. 
W76-02074 


INFILTRATION--INFLOW ANALYSIS, 

National Environmental Research Center, Cincin- 
nati, Ohio. Advanced Waste Treatment Research 
Lab. 

For primary bibliographic entry see Field SD. 
W76-02170 


LARGE DIAMETER SEWER AVERAGES 
$234.50 PER LIN FT. 

For primary bibliographic entry see Field 5D. 
W76-02175 


BROADER LOAN PROGRAM INTRODUCED 
FOR MUNICIPAL SEWERAGE PROJECTS. 
Water and Pollution Control, Vol 113, No 9, p 18- 
19, September 1975. 1 fig, 1 tab. 


Descriptors: *Legislation, *Loans, *Sewers, 
*Sewerage, *Treatment facilities, Costs, Grants, 
Regional analysis, Design criteria, Municipal 
wastes, Financing. 
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The federal government of Canada, through the 
Central Mortgage and Housing Corporation 
(MCHC) has passed new legislation to provide ad- 
ditional financial assistance to provinces, mu- 
nicipalities, and municipal sewerage corporations. 
Eligible projects for aid are defined. These in- 
clude: sewer treatment projects, such as treatment 
facilities, and trunk collector sanitary sewers; 
trunk storm sewer systems; and regional sewerage 
plans. Loans for sewage treatment facilities, trunk 
collector sanitary sewers, and trunk storm sewer 
systems may be made in an amont up to two-thirds 
the eligible cost of the project. Loan forgiveness is 
also possible, for about one-sixth of the eligible 
project costs as determined by CMHC, or 25% of 
the principal and 25% of the acrued interest with 
respect to loan advances as at the date of project 
completion. Grants are also made for the establish- 
ment or expansion of a sewage treatment project 
or the construction of a trunk storm sewer system 
where no loan has been made by CMHC. Grants 
are also available when the cost of a sewage treat- 
ment project imposes an excessive per capita bur- 
den on taxpayers. Additionally, CMHC may make 
a grant to a province or municipality not exceeding 
one half the cost of the preparation of a Regional 
Sewerage Plan. Eligivle project costs are defined, 
including construction costs, land costs, and the 
related costs of design and supervision, legal ser- 
vices, interim financing during the construction 
period and other costs as approved by CMHC. 
(Kramer-FIRL) 

W76-02176 


FOOD FROM SEWAGE. IT CAN BE DONE, 
Carnegie-Mellon Univ., Pittsburgh, Pa. 

For primary bibliographic entry see Field SD. 
W76-02291 


CRITERIA FOR DETERMINING FEASIBILITY 
OF RURAL WATER SUPPLY SYSTEMS IN 
LIVESTOCK PRODUCTION AREAS, 

South Dakota State Univ., Brookings. Dept. of 
Agricultural Engineering. 

For primary bibliographic entry see Field 3F. 
W76-02367 


WHO WILL PAY FOR POLLUTION CON- 
TROL.--THE DISTRIBUTION BY INCOME OF 
THE BURDEN OF THE NATIONAL ENVIRON- 
MENTAL PROTECTION PROGRAM, 1972-1980, 
Nathan (Robert R.) Associates, Inc., Washington, 
D.C. 

For primary bibliographic entry see Field 5G. 
W76-02376 


THE POLLUTER PAYS PRINCIPLE AND 
TRANSITIONAL PERIOD MEASURES IN A 
DYNAMIC SETTING, 

Oslo Univ. (Norway). 

For primary bibliographic entry see Field 5G. 
W76-02377 


ANALYSIS OF COST SHARING PROGRAMS 
FOR POLLUTION ABATEMENT OF MU- 
NICIPAL WASTEWATER, 

National Bureau of Standards, Washington, D.C. 
Building Economics Section. 

For primary bibliographic entry see Field 5G. 
W76-02379 


IMPROVEMENT OF THE ENVIRONMENTAL 
AND ECONOMIC CHARACTERISTICS OF 
COOLING TOWERS: PART I OF II. HEAT RE- 
JECTION FROM HORIZONTAL TUBES TO 
SHALLOW FLUIDIZED BEDS, 

Massachusetts Inst. of Tech., Cambridge. Energy 
Lab. 

For primary bibliographic entry see Field 5G. 
W76-02381 
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PROJECT EVALUATION DURING INFLA- 
TION. 

Johns Hopkins Univ., Baltimore, Md. 

For primary bibliographic entry see Field 6B. 
W76-02444 


6D. Water Demand 


WATER RIGHTS LAWS IN THE NINETEEN 
WESTERN STATES, VOL I, 

For primary bibliographic entry see Field 6E. 
W76-02105 


A RATIONAL WATER POLICY FOR DESERT 
CITITES, 

Arizona Univ., Tucson. Dept. of Soils, Water and 
Engineering. 

For primary bibliographic entry see Field 3D. 
W76-02229 


SALINITY CONTROL PLANNING IN THE 
COLORADO RIVER SYSTEM, 

Bureau of Reclamation, Denver, Colo. Water 
Quality Office. 

For primary bibliographic entry see Field 3A. 
W76-02230 


WATER RESOURCE ALTERNATIVES FOR 
POWER GENERATION IN ARIZONA, 

Arizona Univ., Tucson. Dept. of Nuclear En- 
gineering. 

For primary bibliographic entry see Field 3E. 
W76-02243 


BOISE POST-AUDIT STUDY, HYDROLOGY 
SUPPORT STUDY, 

Idaho Univ., Moscow. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 6B. 
W76-02372 


THE DEMAND FOR AGRICULTURAL WATER 

IN UTAH, 

Utah Water Research Lab., Logan. 

M. H. Anderson, J. C. Andersen, J. E. Keith, and 

C. G. Clyde. 

Available from the National Technical Informa- 

tion Service, Springfield, Va 22161 as AD-A001 

077, $4.50 in paper copy, $2.25 in microfiche. Re- 

port PRWG100-4, September 1973. (Corps of En- 

gineers Institute for Water Resources Report 74-4, 

<a 60 p, 6 fig, 8 tab, 43 ref. DACW31-71- 
-0063. 


Descriptors: *Water demand, ‘*Agriculture, 
*Utah, *Water resources development, 
*Economic feasibility, Irrigation, Water import- 
ing, Water resources, Optimization, Water utiliza- 
tion, Rotations, Regional analysis, Economic 
justification, Crop production, Cultivated lands, 
Model studies, Land development, Linear pro- 
gramming, Alternative planning, Consumptive 
use. 


To provide economic information for decisions 
concerning development and use of water 
resources for agriculture in Utah, irrigated and 
potentially irrigable lands were estimated in all ten 
of its hydrologic subregions. Water use factors, 
crop rotation constraints, production costs, yields, 
product prices, and costs of bringing land into 
production were computed and used in a linear 
programming model to determine a normalized de- 
mand schedule for water use in agricultural 
production. Water available to the production 
model for each subregion was varied thus the 
model created a marginal value product at each 
level, these were combined to estimate relation- 
ships between water quantity and economic value. 
Most of Utah suffers from water shortage; 
ape em could be increased from irrigated land 
y using more water and/or water transfer from 


lands with low productivity to higher quality land. 
There are many examples of water waste. The 
model does not adequately evaluate the economic 
feasibility of water importation, but regions with 
the greatest development potential are identified. 
With present cost and price structures, agriculture 
could probably not economically justify most 
water importation schemes. Many promising areas 
for development have large water supplies but mu- 
nicipal and industrial uses are projected to remove 
agricultural land from production. (Buchanan- 
Davidson--Wisconsin) 

W76-02383 


6E. Water Law and Institutions 


DEEPWATER PORT ACT OF 1974. 
Public Law 93-627; 88 stat 2126, 1974. 25 p, 


Descriptors: *Harbors, *Deepwater, 
*Environmental control, Construction, Legisla- 
tion, Regulation, Control, Environmental effects, 
Public health, Ocean currents, Penalties(Legal), 
Ecology, Transportation, Water, Water law, 
Offshore platforms, Oceans, Oil spills, Ships. 
Identifiers: *Deepwater Port Act, *Commerce, 
Licenses, Hazardous substances(Pollution). 


This is an Act to regulate commerce, promote effi- 
ciency in transportation, and protect the environ- 
ment, by establishing procedures for the location, 
construction, and operation of deepwater ports off 
the coasts of the United States. The Act provides 
that no person may engage in the ownership, con- 
struction, or operation of a deepwater port without 
a license. The Secretary of Transportation is 
authorized to promulgate regulations pertaining to 
application, issuance, transfer, renewal, suspen- 
sion, and termination of licenses. The Secretary is 
also authorized to establish environmental review 
criteria consistent with the National Environmen- 
tal Policy Act. Such criteria would include: the ef- 
fect on the marine environment, oceanographic 
currents, land-based developments related to 
deepwater ports, human health and welfare, and 
other considerations deemed appropriate. 
Criminal and civil penalties are provided to en- 
force the Act. Provisions are also included relating 
to navigational safety, international agreements, 
recordkeeping and inspection, public access to in- 
formation, judicial review, adjacent coastal states, 
antitrust review, and common carrier status. 
(Hoffman-Florida) 

W76-02077 


SAFE DRINKING WATER ACT. 
For primary bibiiographic entry see Field SF. 
W76-02078 


RESOURCE SCARCITY, ECNOMIC GROWTH 
AND THE ENVIRONMENT. 
Hearings--Subcommittee on Priorities and Econo- 
my in Governments, Joint Economic Committee, 
93rd Congress, 1 st Sess, Dec 19, 20, 21, 1973. 192 
p, 30 fig, 2 photo, 14 tab. 


Descriptors: *Sewers, *Detergents, 
*Environmental effects, Chlorine, Soaps, Surface 
waters, Biodegradation, Water pollution, Wastes, 
Oil, Alkalis(Bases), Mercury, Phenols, Sewage 
disposal, Sewage effluents, Sewerage, Water law, 
Legal aspects, Water. 

Identifiers: | *Petrochemicals, | Congressional 
Hearings, Residues, Mercury pollution, 
Hazardous substances(Pollution). 


These Congressional Hearings on Resource Scar- 
city discuss various problems relating to water and 
other resources. For example, one major 
petrochemical product-synthetic detergents - 
produces appreciable deleterious effects on the 
environment. This occurs because of phosphates 
which enter surface waters from municipal sewage 
systems. Many such petrochemical products are 
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not unique, but merely replace older pre-existing 
products such as soap that were much less harmful 
to the environment. Even the newer detergents, 
which are re, ed as degradable leave a residue 
of phenol which may not be degraded and may ac- 
cumulate in surface waters. The impact of chlorine 
and mercury on surface waters is also briefly 
discusses. (Parrish-Florida) 

W76-02079 


GREAT LAKES WATER QUALITY 1974 AN.- 
NUAL REPORT. 

International Joint Commission-United States and 
Canada. Great Lakes Water Quality Board. 

For primary bibliographic entry see Field 5G. 
W76-02080 


ILLINOIS LAWS RELATING TO WATER- 
WAYS, 1973. 

Illincis State Dept. of Transportation, Springfield. 
Div. of Waterways. 


Descriptors: *Illinois, *Water law, *Water rights, 
Jurisidiction, *Transportation, *Inland water- 
ways, Flood control, Flodd damage, River, Lakes, 
Streams. 


The statues contained herein refer primarily to 
rivers, lakes and streams, and to the authority, du- 
ties and jurisdiction of the Department of Trans- 
portation and its Division of Waterways. 
Reference is made to the chapters and paragraphs 
in the Illinois Revised Statutes or the specific 
Public Act, wherein can be found the complete 
acts of which, perhaps, only certain sections are 
included herein. (See W76-02082 thru W76-02089) 
W76-02081 


THE CIVIL ADMINISTRATIVE CODE 
(PROVISIONS RELATING TO ILLINOIS STATE 
AGENCIES CONCERNED WITH WATERWAY 
LAW). 

Ill. Rev. Stat., Chap. 127, Par 49-52 (1973). 2 p. 


Descriptors: * Administrative agencies, 
*Management, *Water manatement(Applied), 
*State governments, *Illinois, Eminent domain, 
Real property, Administration, Planning, Rivers, 
Lakes, Canals, Harbors, Navigable waters, Con- 
struction, State governments. 
Identifiers: *Department' of 
tion(Illinois). 


Transporta- 


Under the General Provisions of the Illinois 
Revised Statutes, the Department of Transporta- 
tion may create and establish offices, divisions, 
and administrative units as necessary. Existing 
units and their functions include: (1) Rivers and 
Lakes Commission; (2) Department of Public 
Works and Buildings, in charge of waterway im- 
provements, canal, harbors, ports, etc.; and (3) 
Department of Public Works and Buildings, in 
charge of areas not otherwise transferred to 
another department. The Secretary of Transporta- 
tion and the Director of Conservation are 
authorized to acquire by private purchase or by 
condemnation lands for which an appropriation 
may be made by the General Assembly. (See also 
W76-02081) (Parrish-Florida) 

W76-02082 


WATERWAYS, DRAINAGE, FLOOD CON- 
TROL, WATER POLLUTION AND 
RESOURCES STUDY COMMISSION. 

Ill Rev Stat, Chap 19, Par 145, 31-145, 34 (1973). 2 
p. 


Descriptors: *Illinois, *Administrative agencies, 
*Water management(Applied), *Governmental in- 
terrelations, *Planning, Water pollution, Drainage, 
Flood control, Water supply development, Costs, 
Water law, State governments, Administration, 
Coordination, Water resources development, 
Water resources. 

Identifiers: *Waterways, *Commission. 
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This Act creates a commission to survey and study 
problems pertaining to waterways, drainage, flood 
control, water pollution, and water resources, and 
defines its powers and duties. Commission mem- 
bers, who receive only their actual expenses, 
serve two years. The commission is to study: (1) 
problems of the State in regard to waterways, 
water pollution and water resources, ; (2) the inter- 
relationship of various state agencies concerned 
with water resources and development; (3) the 
cost of administering water projects; (4) the 
desirability and feasibility of the State establishing 
grant-in-aid to political subdivisions for water pro- 
grams; and (5) the water laws of Illinois. The Com- 
mission is to consult and cooperate with the 
Technical Advisory Committee on Water 
Resources in the course of such studies. (See also 
W76-02081) (Parrish-Florida) 

W76-02083 


CHAIN OF LAKES STUDY COMMISSION AND 
ILLINOIS-MISSISSIPPI CANAL AND SINNIS- 
SIPPI LAKE COMMISION CREATES-EFFEC- 


TIVE DATE. 
Ill Pub Act, 78-670, Sec 1-10 (1973), 2 p. 


Descriptors: *IIlinois, *Administrative agencies, 
*Legislation, *Water management(Applied), 
*Water pollution control, Drainage, Flooding, 
Canals, Flood control, Costs, Recreation, Statue 
governments, Administration, Planning, Coor- 
dination, Governmental interrelations, Water 
resources development. 

Identifiers: *Chain of Lakes, *Illinois-Mississippi 
Canal. 


This act creates two commissions, The Chain of 
Lakes Study Commission and the IIlinois-Missis- 
sippi Canal and Sinnissippi Lake Commission. It 
also details their membership, and defines their 
powers and duties. The first commission is to 
study and evaluate the Chain of Lakes area, com- 
prised of the lakes, the surrounding bays and chan- 
nels and adjoining land from the Illinois State line 
to the locks at McHenry, and to make recommen- 
dations concerning the social, health and environ- 
mental problems created by water use in the area. 
The second commission is to continue consulta- 
tion with the appropriate State and Federal of- 
ficers and private organizations concerning the 
rehabilitation of the canal. The act was to become 
effective July 1, 1973, and to be repealed as of July 
1, 1974. (See also W76-02081) (Parrish-Florida) 
W76-02084 


CHICAGO REGIONAL PORT DISTRICT. 
Ill Rev Stat, Chap 19, Par 152-178, (1973), 3 p. 


Descriptors: *Port authorities, *Illinois, 
*Legislation, *Jurisdiction, *Administrative agen- 
cies, State government, Federal government, 
Planning, Coordination, Administration, Govern- 
mental interrelations, Facilities, Real property, 
Ships, Harbors, Construction. 

Identifiers: *Chicago Regional Port District, Com- 
mercial facilities, Lake Columet. 


The Chicago Regional Port District, enacted in 
1951, has as its duties the following: (1) to study 
the existing harbor plans within the area of the 
Port District and to recommend change as neces- 
sary; (2) to investigate conditions within the area, 
and to prepare and adopt a comprehensive plan for 
the development of port facilities; (3) to study and 
make recommendations for the improvement of 
terminal facilities, and to promote commerce in 
the Port area; (4) to recommend changes, as 
needed, in the jurisdiction of the port district; and 
(5) to petition the appropriate governmental ad- 
Ministrative authority for the adoption of any 
change that would improve the handling of com- 
merce in the District. Any modifications in exist- 
ing harbor plans shall not reduce the total water 
area of Lake Calumet Harbor to less than 500 
acres. Finally if any provision of this Act is held 
invalid, such invalidity does not effect any of its 
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other provisions. (See also W76-02081) (Parrish- 
Florida) 
W76-02085 


FLOOD DAMAGE--CREATES ACT TO 
PREVENT. 
Ill Pub Act 78-400, Sec 1-4 (1973), I p. 


Descriptors: *Illinois, *Rainfall-runoff relation- 
ships, *Construction, *Retention, *Permits, 
Permeability, Municipal water, Rain, Rain water, 
Snow, Snow management, Snowmelt, Soils, Soil 
analysis, Soil moisture, Buildings, Building codes, 
Ponds, Planning, Runoff. 


In order to minimize and prevent flood damage, 
this act authorizes Illinois counties and municipali- 
ties to adopt water runoff control requirements as 
part of the general building permit regulations. A 
suggested ordinance would require a building per- 
mit application be accompanied by a statement 
that the proposed construction includes facilities 
for orderly runoff or retention of rain and melting 
snow. In issuing the permit, factors such as soil 
permeability and adequacy of existing waterways 
would be considered. (See also W76-02081) 
(Parrish-Florida) 

W76-02086 


STUDY AND SURVEY OF LAKE MICHIGAN 
SHORELINE. 
Ill Rev Stat, Chap 19, Par 1141-1146, (1973). 


Descriptors: *Illinois, *Erosion, *Lake Michigan, 
*Shore protection, *Administrative agencies, 
Management, Planning, State governments, 
Federal government, Littoral drift, Littoral, 
Shores, Waves(Water), Structures, Cur- 
rents(Water), Construction, Real property, 
Damages, Costs, Projects. 

Identifiers: Great Lakes Naval Training Facility, 
Illinois Division of Water Resource Management. 


This Act authorizes the Division of Water 
Resource Management to make studies and sur- 
veys of the shoreline of Lake Michigan. The main 
purpose of such studies is to devise means of 
preventing erosion of the shore by waves, cur- 
rents, and natural and artificial structures, so as to 
prevent or minimize damage to homes and danger 
to human life. In this undertaking, the Division is 
authorized to cooperate with any agencies of the 
federal government it deems necessary. Further- 
more, it is to work with the federal government in 
determining what influence the construction of the 
Great Lakes Naval Training Facility is having 
upon the southerly movement of littoral material 
along the west shore of Lake Michigan. (See also 
W76-02081) (Parrish-Florida) 

W76-02087 


ILLINOIS MUNICIPAL CODE (PROVISIONS 
RELATING TO MUNICIPAL JURISDICTION 
OVERWATERS AND WATERWAYS). 

Ill Rev Stat, Chap 24, Par 7-4-4 thru 11-123-23, 
(1973), 12 p. 


Descriptors: *Illinois, *Harbors, *Local govern- 
ments, *Management, *Jurisdiction, Municipal 
water, State governments, United States, Ad- 
ministrative agencies, Flooding, Flood control, 
Canals, Canal construction, Channels, Channel 
improvement, Structures, Water purification, 
Boats, Legal aspects, Real property, Projects, 
Construction. 

Identifiers: *Submerged lands. 


The water law of Illinois relating to cities, villages 
and incorporated towns are herein revised and 
codified. Municipalities are given jurisdiction over 
all waters to the extent of three miles beyond the 
corporate limits, and are authorized to take ap- 
propriate actions regarding washing away of river 
banks, purification of waters, use of wharves and 
anchorage of boats. Corporate authorities may 
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relocate channels, fill in water courses, and con- 
demn property subject to certain restrictions. Any 
city or village bordering upon public waters has 
the right to construct and operate a harbor for the 
use of the public, with all rights of the State of Il- 
linois, in and to submerged lands within and ad- 
joining the harbor area, to be vested in the city or 
village. This means the harbors under this act are 
tax exempt. Furthermore, municipalities may: (1) 
occupy and reclaim submerged lands; (2) alter or 
construct channels and canals; (3) construct flood 
protection works; (4) contract with the United 
States in flood protection works; and (5) establish 
dock and harbor lines. All these powers are sub- 
ject to the provisions of other acts, and are thus 
limited in varying degrees. (See also W76-02081) 
(Parrish-Florida) 
76-02088 


COUNTIES (PROVISIONS OF ILLINOIS 
STATUTES RELATING TO COUNTY JU- 
RISDICTION OVER WATERS AND WATER- 
WAYS). 

Ill Rev Stat, Chap 34, Par 2-3, 430, 3101-3116 
(1973) 3 p. 


Descriptors: *Illinois, *Water supply, *Drainage, 
*Flood control, *Administrative agencies, Super- 
visory control(Power), Rivers, Navigation, Recla- 
mation, Legislation, Wildlife, Fish, Waterusers, 
Water utilization, Planning, Federal government, 
Streams, Construction, Projects, Local govern- 
ments, State governments, Water pollution con- 
trol, Coordination, Water resources. 


This Act authorizes those Illinois counties who 
adopt it to exercise all powers deemed necessary 
to control and alter waters within county bounda- 
ries. This includes reclamation and irrigation of 
land, filling up of watercourses, construction of 
dikes, dams, canals and reservoirs, and acquisition 
of real property by purchase, donation or con- 
demnation. In addition, county boards are to su- 
pervise the flow of streams and rivers, and to 
cooperate as necessary with agencies of the 
United States in flood control and conservation 
projects. Pollution control also comes under the 
control of the county boards, although subject to 
the supervening authority of the State Pollution 
Control Board. (See also W76-02081) (Parrish- 
Florida) 

W76-02089 


SAFE DRINKING WATER ACT PL93-523-- 
(LEGISLATIVE HISTORY). 

For primary bibliographic entry see Field 5F. 
W76-02090 


THE ICELANDIC FISHERIES DISPUTE: A 
DECISION IS FINALLY RENDERED, 

R. A. Briney. 

Georgia Journal International and Comparative 
Law, Vol 5, p 248-256, 1975, 9 p, 59 ref. 


Descriptors: *International Law, *Law of the Sea, 
*Jurisdiction, *Commercial fishing, *Boundary 
disputes, Foreign waters, International waters, 
Treaties legal aspects, Legal Review, Judicial 
decisions, Foreign countries, Fish management, 
Fish harvest, Water rights, Water law political 
aspects, Common law, Fish conservation, Histo- 


ry. 
Identifiers: *Iceland, Coastal zones, United King- 
dom, Fishery resources, Coastal states. 


The Icelandic Fisheries dispute came to a climax 
in 1971 when Iceland announced its intention to 
extend its fisheries jurisdiction to 50 miles. Fol- 
lowing unsuccessful attempts to resolve the 
problem the United Kingdom took its case to the 
International Court of Justice. The United King- 
dom sought resolution of the following issues: (1) 
that the claim by Iceland of entitlement to a zone 
of exclusive fisheries jurisdiction extending 50 
miles is invalid; (2) that Iceland may not uni- 
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laterally assert such extended jurisdiction against 
the United Kingdom in violation of previous 
agreements between the two countries; and (3) 
that Iceland and the United Kingdom are under a 
duty to negotiate this problem in good faith. The 
Court’s decision, however, did not answer the im- 
portant question of whether the jurisdiction exten- 
sion was legal. Basically the decision merely pro- 
vides moral persuasion for the parties to continue 
negotiations. Future negotiations, the Court 
found, should take into account the following fac- 
tors: Iceland’s preferential rights based on its de- 
pendence on the area; the United Kingdom’s 
historic right of access; the interests other states 
may have in these fisheries; andthe need to con- 
serve the fishery resources involved. (Hoffman- 
Florida) 

W76-02091 


NONDEGRADATION OF WATER QUALITY: 
THE NEED FOR EFFECTIVE ACTION, 

For primary bibliographic entry see Field 5G. 
W76-02092 


MAKING ENVIRONMENTAL LEGISLATION 
WORK, 

Minnesota Mining and Mfg. Co., St. Paul. 

J.T. Ling. 

Federal Bar Journal, Vol 33, p 119-125, 1974, 7 p. 


Descriptors: *Natural resources, Environmental 
effects, *Conservation, *Federal government, 
*Technology, Legal aspects, Legislation, Manage- 
ment, National Water Pollution Control Act, 
Natural resources, Water resources, Water pollu- 
tion, Water pollution control, Water pollution 
abatement, Water quality, Water quality control, 
Energy, Resources development, Economics, 
Resource allocation, Environmental engineering, 
Air pollution. 

Identifiers: *Environmental 
Amendments of 1972. 


policy, FWPCA 


The current national policy of environmental pro- 
tection expressed in legislation such as the federal 
Water Pollution Control Act is unrealistic in that it 
calls for the elimination of all pollution. Further- 
more, it requires an inordinately large amount of 
natural and financial resources while ignoring 
other important environmental considerations. 
Pollution control should be but one beneficial 
result of a broader national goal: resource conser- 
vation. Resource conservation requires a total en- 
vironment concept, including wise management of 
all available resources in the environmental 
system. Resource conservation also requires 
replacing the present consumption-oriented value 
system with a resource-oriented technology that 
will minimize the use of primary natural resources 
and maximize re-use of resources which have al- 
ready been used or discarded. (Nursey-Florida) 
W76-02093 


FREEDOM OF SCIENTIFIC RESEARCH: 
STEPCHILE OF THE OCEANS, 

Virginia Univ., Charlottsville. School of Law. 

C. Maechling. 

Virginia Journal of International Law, Vol 15, p 
537-559, 1975, 23 p, 63 ref, 1 append. 


Descriptors: *Research and Development, 
*Oceans, *International waters, *United Nations, 
*International law, Economics, Straits, Fisheries, 
Water pollution, Continental shelf, Research 
facilities, Resources development, Foreign 
research, Technology, Law of the Sea, Legal 
aspects, Treaties, Political aspects, Foreign coun- 
tries, Jurisdiction. 

Identifiers: Coastal states, *Law of the Sea Con- 
ference, Marine pollution, International disputes. 


The Third United Nations Law of the Sea Con- 
ference did not reach the issue of freedom of 
scientific research in the oceans. It is the thesis of 
this article that the maritime powers have failed to 


accord protection of scientific research the high 
priority it deserves. A brief survey on the present 
status of the major issues at the Conference, the 
resolution of which directly affects scientific 
research, is presented to provide background on 
the Conference. These issues include the extent of 
territorial seas, control of straits and 
archipelagoes, determinating economic zones, 
protection of fisheries, and prevention of marine 
pollution. As things now stand, scientific research 
is subject to the arbitrary control of coastal states 
in their territorial seas, and to regulation by inter- 
national agreement on or over the continental 
shelf. It remains unrestricted on the high seas but 
with the area of coastal state control steadily ex- 
panding the crucial question is whether the claim 
of scientific research to protected status will sur- 
vive, or whether coastal state assertions of 
sovereignty will culminate in an agreement giving 
international sanction to encroachments and sub- 
sequent restrictions on the high seas. (Hoffman- 
Florida) 

W76-02094 


NO WAIVER OF SOVEREIGN IMMUNITY 
‘IMPLIED FROM STATES’ ENTRANCE INTO A 
FEDERALLY REGULATED AREA UNLESS 
THERE EXISTS AN EXPRESS PRIVATE RIGHT 
OF ACTION AGAINST THE STATE, 

A. A. De Sabato. 

Villanova Law Rev, Vol 20, p 201-213, 1974-75, 13 
p, 79 ref. 


Descriptors: ‘*Constitutional law, *Navigable 
waters, *Bridge failure, *Georgia, *Judicial deci- 
sions, Water law, Federal jurisdiction, State ju- 
risdiction, Penalties(Legal), Barges, Damages, 
Navigation, Channels, Jurisdiction, Ships, 
Bridges, Costs, Legal aspects. 

Identifiers: Sovereign immunity, Tort liability. 


A privately owned tugboat and barge, laden with 
heavy cargo, were unable to pass beneath a draw- 
bridge on the Flint River in Georgia. The bridge 
could not be raised because it had not been paved 
over by the state. The owner of the barge brought 
suit against the state of Georgia alleging that the 
delay in delivery of the cargo resulting from the 
negligent operation of the drawbridge had caused 
it considerable monetary damage. Georgia moved 
to dismiss the suit on grounds of sovereign immu- 
nity under the eleventh amendment of the United 
States Constitution. The barge owner contended 
that since the bndge was built on a navigable 
waterway and was therefore subject to the Bridge 
Act of 1906, the state had waived the sovereign im- 
munity defense by entering a federally regulated 
sphere of activity. The district court agreed and 
denied the motion to dismiss. On appeal, the Fifth 
Circuit reversed, holding the state entrance into a 
federally regulated sphere did not constitute a 
waiver of sovereign immunity unless Congress had 
provided a private cause of action for violation of 
the applicable regulatory statue and made it ap- 
plicable to the states. (Hoffman-Florida) 
W76-02095 


AIR AND WATER QUALITY STANDARDS IN 
FLORIDA, 

Florida State Dept. of Environmental Regulation, 
Tallahassee. 

For primary bibliographic entry see Field 5G. 
W76-02096 


NATIONAL WILD AND SCENIC’ RIVERS 
SYSTEMS, P.L. 93-279--LEGISLATIVE HISTO- 


RY. 
U.S. Code Cong. and Admin. News, p 3006-3020, 
1974, 15 p. 


Descriptors: *Wild Rivers Act, *Wild rivers, 
*Recreation, *Scenery, *Legislation, Aesthetics, 
Conservation, Natural resources, Water sports, 
Multi-purpose projects, Land use, Social impact, 
Water policy, Balance of nature, Ecology, En- 
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vironmental effects, Comprehensive planning, 
Aquatic habitats, Wildlife conservation, Alterna- 
tive water use, Water resource development, 
North Carolina, South Carolina, Georgia. 
Identifiers: *Chattooga River, Wild and Scenic 
Rivers System. 


The purpose of this legislation is to include the 
Chattooga River in the Wild and Scenic Rivers 
System and to make various general amendments 
to the Wild and Scenic Rivers Act. The Chattooga 
River runs through North Carolina and South 
Carolina before it empties into Lake Tugaloo in 
Georgia. Sections of the rivers included in the 
Wild and Scenic Rivers System are generally clas- 
sified in three categories--wild, scenic, or recrea- 
tional--depending upon the nature of each section, 
the amount and type of access to it, the character 
of the area surrounding it, and the degree of 
development along the shoreline. The Chattooga 
River will include 40.3 miles classified as wild; 6.5 
miles classified as scenic; and 10.1 miles classified 
as recreational. The Committee on Interior and In- 
sular Affairs recommends the Chattooga be in- 
cluded in the System in order to preserve its ecolo- 
gy and the beauty of the river and its environs. The 
Committee notes that few alternative uses of the 
area, such as harvest of timber sources and 
hydroelectric power production, are economically 
feasible. Also presented are general amendments 
to the Act proposed to remedy deficiencies which 
have surfaced during the past five years. 
(Hoffman-Florida) 

W76-02097 


RESERVING CERTAIN SUBMERGED LANDS-- 
PRESIDENTIAL PROCLAMATION NO 4347. 
U.S. Code Cong and Admin News, p 52-53, 1975, 2 
p. 


Descriptors: Beds, *Ownerships of beds, *Federal 
jurisdiction, *Virgin Islands, Atolls, Turtles, 
Aquatic habitats, Aquatic environment, Aquatic 
life, United States, Environmental effects, Marine 
animals, Submergence, Administrative decisions, 
Transfer, Jurisdiction, Wildlife habitat, Wildlife. 
Identifiers: Administrative jurisdiction, *Guam, 
*American Samoa, National defense. 


The submerged lands surrounding the Rose Atoll 
National Wildlife Refuge in American Samoa are 
necessary for the protection of the atoll’s marine 
life, especially the green sea and hawksbill turtles. 
The submerged lands in Apra Harbor and those 
adjacent to Inapsan Beach and Urano Point in 
Guam, and certain submerged lands on the west 
coast of St. Croix, United States Virgin Islands, 
are required for national defense purposes. For 
these reasons Gerald Ford, President of the 
United States, proclaimed that these lands are ex- 
cepted from the transfer to the Government of 
American Samoa, the Government of Guam and 
the Government of the United States Virgin 
Islands under Section 1(a) of Public Law 93-435. A 
description of the land involved is presented. The 
submerged land in American Samoa will now be 
under the joint administrative jurisdiction of the 
Department of Commerce and the Department of 
the Interior, while all of the excepted land within 
the territories of Guam and the Virgin Islands will 
be under the administrative jurisdiction of the De- 
partment of the Navy. (Hoffman-Florida) 
W76-02098 


DISPOSAL OF DREDGED MATERIAL IN 
NAVIGABLE OR OCEAN WATERS. 

Corps of Engineers, Washington, D.C. 

For primary bibliographic entry see Field 5E. 
W76-02099 


ALABAMA; NAVIGABEL WATERS 
(PROPOSED WATER QUALITY STANDARDS). 
Environmental Protection Agency, Washington, 
D.C. 
For pomery bibliographic entry see Field 5G. 
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COASTAL ZONE MANAGEMENT PROGRAM 
APPROVAL REGULATIONS. 

National Oceanic and Atmosphere Administra- 
tion, Rockville. 

Federal Register, Vol 39, No 163, p 30153-30164, 
August 21, 1974, 12 p. 


Descriptors: *Adoption of practices, ‘*State 
governments, Planning, ‘*Coastal plains, 
*Environmental control, Coasts, Environmental 
effects, Legislation, Administrative agencies, 
Federal government, Industrial wastes, Industries, 
Sites, Ecosystems, Resource allocation, Manage- 
ment, Land use, Water users, Water quality con- 
trol. 

Identifiers: *Environmental impact statement, 
*Coastal Zone ManagemenA act. 


Set forth in this document are guidelines proposed 
by the National Oceanic and Atmospheric Ad- 
ministration pursuant to section 306 of the Coastal 
Zone Management Act for reviewing state pro- 
grams. The guidelines provide that statement of 
major issues and policies shall accompany any 
proposed program in order to assure that it is con- 
sistent with national policies expressed in the Act. 
An environmental impact statement is also 
required. If the proposals are adopted the coastal 
zone will henceforth include only those land 
whose development will have a direct impact on 
coastal waters. Identification of permissible land 
and water uses which have such an impact on 
coastal waters shall include an inventory of natural 
and man-made coastal resources, an analysis of 
the capabilities of each resource, and a report of 
the projected impact of each use upon the natural 
environment. To assist states in assuring that pro- 
grams for siting facilities which serve other than 
local needs also comply with national guidelines, a 
list of such facilities is set forth. As for other state 
programs, procedural and organizational means 
for implementing them must be established before 
final approval is granted, along with evidence that 
they have been formally adopted in accordance 
with state law. Guidelines for public hearings, gu- 
bernatorial review, and approval and applicability 
of air and water pollution control requirements are 
included. The final set of guidelines deals with ap- 
plication procedures for administrative grants to 
be used in conjunction with the Grants Manage- 
ment Manual under the Act. (Jenkins-Florida) 
W76-02101 


GUIDELINES FOR REVIEW OF FISH AND 
WILDLIFE ASPECTS OF PROPOSALS IN OR 
AFFECTING NAVIGABLE WATERS. 

Fish and Wildlife Service, Washington, D.C. 
Federal Register, Vol 39, No 159, p 29551-29565, 
August 15, 1974, 15 p. 


Descriptors: * Adoption of practices, 
‘Administrative agencies, *Environmental ef- 
fects, *Permits, *Wildlife conservation, Fish con- 
servation, Ecosystems, Inter-agency cooperation, 
Planning, Drainage programs, Navigable waters, 
Federal government, Legislation, Pollution abate- 
ment, Ports, Structures, Water manage- 
ment(Applied), Navigation. 

Identifiers: Guidelines(Administrative), 
*Environmental impact statement. 


Tenative guidelines are proposed in handbook 
form by the Director of the Fish and Wildlife Ser- 
vices to assist service employees in reviewing 
proposals for federal activities to be conducted in 
navigable waters. The central focus is on the 
navigation permit program of the Corps of En- 
gineers for dredge and fill activities. The handbook 
is divided into six sections, the first of which sum- 
marizes and categorizes federal activities requiring 
various agency permits. Section Two presents an 
overview of the policies of the Service relating to 
those activities. The procedure for preliminary 
screening of proposals is prescribed in Section 

ree, while elements of field studies used in 
determining the impact of a proposal on fish and 
wildlife are set torth in Section Four. Specific pol- 
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icy guidelines for review of proposals for catego- 
ries of docks and piers, marinas and port facilities, 
cables, jetties, lagoons, and other structures ap- 
pear in section five. The last section provides 
guidelines for coordination with other agencies. 
Procedures for service reports and environmental 


impact statements conclude the handbook. 
(Jenkins-Fiorida) 

W76-02102 

PHOSPHATE MANUFACTURING POINT 
SOURCE CATEGORY-EFFLUENT 


GUIDELINES AND STANDARDS. 
Environmental Protection Agency, Washington, 
D.C 


For primary bibliographic entry see Field 5G. 
W76-02103 


PLASTICS AND SYNTHETICS MANUFACTUR- 
ING POINT SOURCE CATEGORY, 
Environmental Protection Agency, Washington, 
D.C 


For primary bibliographic entry see Field 5B. 
W76-02104 


WATER RIGHTS LAWS IN THE NINETEEN 
WESTERN STATES, VOL I, 

W. A. Hutchins. 

U.S. Dept of Agriculture, Miscellaneous Pub No 
1206, Vol 1, 1971, 650 p. Completed by H. H. Ellis 
and J. P. DeBraal. 


Descriptors: *Diversion, *Usufractuary right, 
*Appropriation, *Beneficial use, *Prescriptive 
rights, Riparian rights, History, Arid lands, 
Preferences(Water rights), Navigable waters, 
Legal aspects, Judicial decisions, Priorities, Water 
utilization, State governments, Federal govern- 
ment, Irrigation, Permits, Administrative agen- 
cies, Water users, Water allocation(Policy), 
Pacific Coast Region, Real property, Water. 
Identifiers: *Western States. 


The arid conditions prevailing in most of the 
Western states have led to modification and, in 
some cases, repudiation of the riparian water 
rights doctrine of the humid East. In its place, an 
alternative body of water law has arisen based 
upon appropriation of water for beneficial use. 
This book is a comparative analysis of the 
development and status of the constitutional 
provisions, statutes, court decisions, and adminis- 
trative policies regarding water law rights in the 
nineteen western states, including Alaska and 
Hawaii. The analysis includes the nature of such 
rights, their acquisition, control, exercise, 
transfer, protection and loss. Historical origins, in- 
terstate conflicts, and Federal influences are also 
examined. Volume One concentrates on (1) types 
and characteristics of watercourses, (2) the pro- 
perty nature of water and water rights, (3) water 
rights systems, and (4) the nature, acquisition and 
exercise of the appropriative right. (Parrish- 
Florida) 

W76-02105 


CENTRAL COLORADO WATER CONSERVAN- 
CY DISTRICT V. COLORADO RIVER WATER 
CONSERVATION DISTRICT (CANCELLATION 
OF CONDITIONAL DECREE WHEN DISTRICT 
REFUSED TO COMPLY WITH FACILITY CON- 
STRUCTION STATUTE). 

§26 P2d 302-04 (Colorado 1974), 3 p. 


Descriptors: *Colorado River Basin, 
“Appropriation, *Water allocation(Policy), 
*Constitutional law, Preferences(Water rights), 
Water law, Judicial decisions, Legal review, State 
jurisdiction, Colorado, Colorado River, Legisla- 
tion, Legal aspects, Public rights, Water conserva- 
tion, Water policy, Water supply, Water manage- 
ment(Applied), Rationing(Water), River basin 
development. 

Identifiers: *Statutory requirements. 
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Plaintiff, a statutorily created water conservancy 
district, had filed an application for the right to ap- 
propriate water from the Colorado river basin. 
Despite opposition from several governmental 
units, the trial court conditionally approved the ap- 
plication, provided that the plaintiff satisfied 
prescribed statutory requirements. Those require- 
ments, which were part of the statutory scheme 
authorizing creation of the plaintiff, provided that 
facilities needed to transport the appropriated 
water could be constructed and operated only if no 
damage was caused to water users within the 
basin. Plaintiff, contending the requirements were 
unconstitutional, appealed. The Colorado 
Supreme Court, sitting en banc, affirmed the deci- 
sion, holding that a governmental entity created by 
a statute cannot attack that same statute. Further- 
more, the right to appropriate state waters belongs 
to the people. Thus, the legislature may condition 
the granting of appropriation rights upon the 
satisfaction of prescribed requirements. 
(Hoffman-Florida) 

W76-02106 


WATCHORN’ BASIN ASSOCIATION _ V. 
OKLAHOMA GAS AND ELECTRIC COMPANY 
(ELECTRIC COMPANY’S ACQUISTION OF 
LAND NOT A PRE-REQUISITE FOR WATER 
APPLICATION TO WATER RESOURCES 


BOARD). 
525 P2d 1357-59 (Oklahoma, 1974), 3 p. 


Descriptors: *Oklahoma, * Appropriation, 
*Condemnation, *Electric power plants, 
*Diversion, Administrative decisions, Judicial 
decisions, Legal review, Administration, Water 
law, Land use, Land development, Utilities, Legal 
aspects, Streams, Eminent domain, Water per- 
mits. 


Respondent utility company filed an application 
with the Water Resources Board seeking authority 
to appropriate creek water, which would be used 
by its new generating station. The company had al- 
ready acquired part of the land necessary for this 
project and was attempting to acquire the remain- 
ing land needed, including petitioners’ land. To 
prevent construction of the generating station, 
petitioners sought a writ of prohibition from the 
Oklahoma Supreme Court to prohibit the Board 
from considering the utility company’s applica- 
tion. Petitioners contended that the company did 
not have the authority to condemn their land, and 
that the Board could not consider the application 
until all of the land needed for the project was 
acquired. The Supreme Court rejected this argu- 
ment, however, denying the writ and holding that 
the acquisition of all necessary land was not a 
prerequisite to Board consideration of the applica- 
tion. The Court did not decide the issue of whether 
respondents could condemn the petitioners’ land. 
(Hoffman-Florida) 

W76-02107 


TALBOT V. GRAY (LAKESIDE DOCK A PER- 
MITTED ACCESSORY USE WITHIN ZONING 
ORDINANCE). 

525 P2d 801-804 (Wash Ct App, 1974), 4 p, 1 map. 


Descriptors: *Washington, * Adjacent landowners, 
*Zoning, *Docks, *Construction, Permits, Shores, 
Legal aspects, Regulation, Land use, Lakes, 
Legislation, Penalties(Legal), Judicial decisions, 
Legal review, Land use. 

Identifiers: *Notice requirements. 


Plaintiff landowners had brought suit to enjoin de- 
fendant adjoining landowners from constructing a 
dock on the shoreland of a lake. Plaintiffs con- 
tended that the permit issued to defendants by the 
city was invalid since the local zoning ordinance 
prohibited the construction. The trial court re- 
jected this contention, however, denying injunc- 
tive relief, and awarding damages to the defen- 
dants for legal expenses incurred defending the ac- 
tion. On appeal, plaintiffs once again contended 
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that the zoning ordinance had been improperly in- 
terpreted. They also reiterated their contention 
that defendants had not given adequate notice of 
the construction as required by the state Shoreline 
Management Act of 1971, which has been imple- 
mented by a local ordinance. In affirming the court 
held that since defendant’s notice satisfied the 
requirements of the Act, it was irrelevant that it 
did not satisfy the ordinance requirements. 
(Hoffman-Florida) 

W76-02108 


DAYLEY V. CITY OF BURLEY (NOT PER- 
MISSIBLE TO DIVERT CITY STORM WATERS 
INTO CREEK WHICH WAS NOT A NATURAL 
WATER COURSE). 

524 P2d 1073-77 (Idaho 1974), 5 p. 


Descriptors: *Idaho, *Riparian rights, 
*Watercourses(Legals aspects), *Surface waters, 
*Streams, Cities, City planning, Drainage 
systems, Drainage effects, Sewers, Stormwater, 
Right-of-Way, Public rights, Legal aspects, Diver 
sion, Runoff, Judicial decisions. 

Identifiers: Injunctive relief, Nuisance, Sovereign 
immunity. 


Plaintiff landowner brough an action to enjoin de- 
fendant city from diverting water from city’s 
storm system into a creek which transversed plain- 
tiff’s property. The city contended it was merely 
channelling surface water into the storm system. It 
also contended that it was an upper landowner 
with a servitude over lower lands to discharge 
water into natural water courses. In affirming the 
lower court’s decision to enjoin the city from 
diverting storm waters into the creek, the Supreme 
Court of Idaho noted that the water course in 
question was actually a creek bed that had not car- 
ried water since the upper creek has been 
dammed, in 1921, and that portions of the creek 
bed had been altered or eliminated. Thus, while 
recognizing that a natural servitude of drainage 
may exist between enjoining lands, the court held 
the city has no prescriptive right to discharge 
water into what is no longer a natural water 
course. (Gray-Florida) 

W76-02109 


FULLENWIDER V. BAGWELL (WIDE COURT 
DISCRETION IN SHAPING INJUNCTIVE RE- 
LIEF FOR’ PLAINTIFF’S UNCONTESTED 
WATER RIGHT). 

524 P2d 619-22 (Colorado Court of Appeals, 1974), 
4p. 


Descriptors: *Colorado, *Legal review, *Beavers, 
*Dams, *Riparian rights, Riparian water loss, 
State governments, State jurisdiction, Trapping, 
Administrative agencies, Adjacent landowners, 
Court decisions, Judicial decisions, Watercour- 
ses(Legal aspects), Streams, Streamflow, Irriga- 
tion, Irrigation water. 

Identifiers: *Injunctive relief, *Standing(Legal). 


Plaintiff landowners brought action to amend a 
judgement entered in their favor in an earlier suit 
where they had sought permission to enter defen- 
dant’s land for the purpose of removing beaver 
dams obstructing streams from which plaintiff 
derived irrigation water. The original judgement 
denied plaintiff acess to the land, ordering instead 
the state game and fish commission to trap and 
relocate the beavers. Plaintiffs contended the ef- 
forts of the game commission were unsuccessful 
and insufficient, and requested additional methods 
to remove the nuisance. Affirming the lower 
court’s refusal to amend the original order, the 
Colorado Court of Appeals noted that the 
evidence before the court clearly supported the 
feasibility of removing the beavers by live 
trapping. The court also held that, although the 
plaintiff had an uncontested water right, the court 
can exercise wide discretion in shaping injunctive 
relief, including invoking the services of a state 
agenc = a party to the original action. (Gray- 
orida 


W76-02110 

AVONDALE IRRIGATION DISTRICT  V. 
NORTH IDAHO PROPERTIES, INCOR- 
PORATED (REQUIREMENT OF UNITED 


STATES TO QUANTIFY WATER RIGHTS FOR 
STATE COURT ADJUDICATION UNDER MC- 
CARRAN AMENDMENT). 

523 P2d 818-22 (Idaho 1974), 5 p. 


Descriptors: *Idaho, *Reservation doctrine, 
*State jurisdiction, *Federal-state water rights 
conflicts, *Water requirements, Water rights, Na- 
tional parks, Legal aspects, Water law, Projec- 
tions, State governments, Use rates, United 
States, Rates, Federal jurisdiction. 

Identifiers: *Notice, *Sovereign immunity, Con- 
gressional hearings, Water rights(Non-riparian). 


Plaintiffs, three Idaho irrigation districts, brought 
action to adjudicate water rights to Hayden Lake 
and its tributaries. The United States intervened, 
claiming water rights based upon the reservation 
doctrine. Subsequently, the Idaho State Depart- 
ment of Water Administration intervened to deny 
the United States’ claim. The district court held 
that the United States must quantify its reserved 
water rights. The Supreme Court of Idaho af- 
firmed, noting that, although the existence of 
federal reserved water rights is well established, 
there is inconclusive case law as to whether such 
rights must be quantified. The court first said that 
the question of reserved rights is within the pur- 
view of 43 U.S.C. S666, generally known as the 
McCarren Amendment. Furthermore, the court 
held that the statute’s intent is to instill certainty 
into any adjudication of water rights. In order to 
assure such certainty, the United States in this 
case is bound by state law, and reserved water 
rights must be quantified prior to the time of final 
adjudication. (Gray-Florida) 

W76-02111 


FARMERS INVESTMENT COMPANY V. PIMA 
MINING COMPANY (SALE OF WATER FROM 
CRITICAL GROUNDWATER’ AREA IM- 
PROPER UNLESS AT AUCTION TO HIGHEST 
BIDDER). 

523 P2d 487-90 (Arizona 1974), 4 p. 


Descriptors: *Arizona, *Groundwater, *Leases, 
*Adjacent landowners, Legal aspects, Legal 
review, Natural resources, Land, Administration, 
Contracts, Judicial decisions, Water policy, Water 
law, Water allocation, Water conservation, 
Equitable apportionment, Water consump- 
tion(Except consumptive use). 


Respondent mining company acquired a 10-year 
lease within a critical groundwater area from the 
State Land Department of Arizona. Under the 
terms of the lease, the respondent could remove as 
much water as it needed for a $10 yearly charge. 
Petitioner farming company, owner of many acres 
within the same groundwater area, brought this ac- 
tion to have respondent’s lease declared void. Peti- 
tioner contended that the water was a product of 
the land and thus, under applicable state law, had 
to be sold at a public auction to the highest bidder. 
The trial court rejected this coniention, however, 
and granted respondent’s motion for summary 
judgement, holding that the lease in question was 
of a commercial nature and thus exempt from the 
statute. On appeal, the Arizona Supreme Court 
reversed, holding that the lease was null and void. 
The Court found that the character of a contract is 
determined by its provisions rather than its label. 
In this case, even though the lessee was commer- 
cial, the Court found that the lease was in reality a 
sale of water from the state to respondent. Con- 
sequently, for such a lease to be valid, it would 
have to be acquired by the highest bidder at a 
ene auction. (Hoffman-Florida) 
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MORALES V. WESTERGARD (CALIFORNIA- 
NEVADA INTERSTATE COMPACT AND LAKE 
TAHOE CONDOMINIUMS). 

522 P2d 1224-25 (Nevada, 1974), I p. 


Descriptors: *Nevada, *Water supply, *Sewage 
treatment, *Administrative decisions, Administra- 
tive agencies, Basins, Water supply development, 
Water conservation, Administrative decisions, 
Water management(Applied), Water resources, 
Water table, Judicial decisions, Legal review, 
Legal aspects, Gravitational water. 

Identifiers: Closed sewer systems. 


Petitioner developers attempted to get their con- 
dominium map, which described their develop- 
ment’s sewage and water supply systems, ap- 
proved by the Bureau of Environmental Health. 
The Bureau refused to give its approval, however, 
finding that the development’s use of water from 
the Lake Tahoe basin would violate the California- 
Nevada Interstate Compact. As a result of this 
decision, petitioner sought a writ of mandamus 
from the Supreme Court of Nevada to compel the 
Bureau to approve the condominium map. The 
Court granted the relief sought, finding that the 
development’s proposed use of water would not 
violate the Interstate Compact. The Court noted 
that water taken by the development from the 
Lake Tahoe basin would be returned, except fora 
minimal amount which would be used for lawn 
care, to the basin by natural gravity through the 
closed sewer system. Therefore, the Compacts 
aim of controlling and conserving water use within 
the basin would not be violated by the approval of 
the condominium map. (Hoffman-Florida) 
W76-02113 


CITY OF ROSWELL V. REYNOLDS (CITY’S 
CHANGING POINTS OF APPROPRIATION 
FROM UNDERGROUND WATER BASIN NOT 
AN IMPAIRMENT OF OTHER USERS’ 
RIGHTS). 

522 P2d 796-802 (N M, 1974), 7 p, 2 tab. 


Descriptors: *New Mexico, *Prior appropriation, 
*Municipal water, *Administrative decisions, 
*Preferences(Water rights), Regulation, Adminis- 
tration, Judicial decisions, Legal review, Legal 
aspects, Competing uses, Saline water, Equitable 
apportionment, Water iaw, Water  alloca- 
tion(Policy), Water utilization, Basins, Ration- 
ing(Water), Water demand. 

Identifiers: Appropriation points. 


Appellant city sought authorization from the State 
Engineer to change appropriation points of a 
specified amount of water from an underground 
water basin. The State Engineer granted the 
request, provided that the city would reduce the 
quantity and rate of pumpage from the new ap- 
propriation points. This reduction was deemed 
necessary, to protect the rights of existing users, 
and to keep the salinity level of waters under the 
new appropriation points at an acceptable level. 
After district court affirmance of this decision, the 
city appealed to the Supreme Court of New Mex- 
ico. The Court, after a detailed review of the facts, 
found that the State Engineer’s decision requiring 
usage reduction was supported by substantial 
evidence. Consequently, the burden was upon the 
city to prove that the impairments foreseen by the 
Engineer would not occur. When the city failed to 
meet his burden, the Court affirmed the En- 
gineer’s decision. (Hoffman-Florida) 

W76-02114 


WHEATLAND IRRIGATION DISTRICT  V. 
TWO BAR-MULESHOE WATER COMPANY 
(DETERMINATION OF IRRIGATION DITCH 
CAPACITY TO COMPLY WITH SEASONAL 


LEASE). 
521 P2d 1334-38 (Wyoming 1974), 5 p. 


Descriptors: *Wyoming, ‘Irrigation ditches, 
*Water rights, *Flow rates, *Water contracts, 
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Water conveyance, Contracts, Water, Water law, 
Legal aspects, Irrigation, Irrigation districts, 
Ditches, Water transfer, Irrigation engineering, 
Flow, Flow measurement, Flow characteristics. 
Identifiers: Specific performance, Irrigation 
season. 


Plaintiff water company successfully brought suit 
against defendant irrigation district for specific 
performance of an agreement to furnish irrigation 
water. Plaintiff’s predecessor had entered into a 
lease in which it granted defendant’s predecessor 
the right to use certain lands as a reservoir site, in 
return for the right to use such quantity of water as 
could be carried through two specific irrigation 
ditches during the irrigation season of each and 
every year. In modifying the trial court’s findings 
of fact as to the carrying capacity of the ditches in 
question, the Supreme Court of Wyoming applied 
the rule that a ditch will carry only that quantity of 
water than will pass the point of least capacity. 
Thus the flow rate for the point of least capacity, 
rather than an average rate, should be applied in 
determining the quantity of water the parties in- 
tended to be furnished under the agreement. The 
court held further that the term ‘irrigation season’ 
meant that period of time in each growing season 
during which water was needed for the types of 
crops grown by plaintiff lessor, whether or not 
such irrigation season coincided with that of de- 
fendant lessee. (Schilling-Florida) 

W76-02115 


JENNINGS V. WALSH (NO SEWER SERVICE 
CHARGE TO HOMEOWNERS WITH SEPTIC 
TANKS EVEN THOUGH SEPTIC TANK’S CON- 
TENTS PLACED EVENTUALLY IN SEWER OF 
MUNICIPALITY). 

$21 P2d 311-14 (Kansas 1974), 4 p. 


Descriptors: *Kansas, *Sewerage, *Rates, *Septic 
tanks, *Public utilities, Local governments, State 
governments, Water, Water law, Legal aspects, 
Water pollution, Sewage disposal, Wastes, Waste 
disposal, Sewage, Sewage disposal, Taxes, Costs. 

Identifiers: *Kansas Water Pollution Act, Injunc- 
tive relief. 


Plaintiffs, owners and occupiers of homes which 
were not connected to the municipal sewage 
system, brought suit against defendant municipali- 
ty seeking declaratory and injunctive relief with 
respect to the levying of a sewer service charge by 
the municipality. The charge in question was as- 
sessed under a city ordinance providing that per- 
sons using private septic or disposal tanks in the 
city were subject to such a charge. Defendant ar- 
gued that the ordinance was proper under the Kan- 
sas Water Pollution Act and other statutory 
authority. The Supreme Court of Kansas dis- 
agreed, noting that the Act provided for charges 
based on the strength and volume of sewage con- 
tributed. and that plaintiffs in fact contributed no 
sewage to the city system. Morever, the other 
Statutes cited by defendant followed the general 
tule that sewage charges be keyed to use of the 
system. Such fees are considered for services 
rendered rather than a tax. Thus the court held 
that, under the circumstances, the levying of a 
sewage charge was not authorized by any of the 
statutes in question, and affirmed a judgement for 
plaintiffs. ctl Florida) 

W76-0211 


BRUEGMAN V. JOHNSON RANCHES, INC. 
(ABANDONMENT OF WATER RIGHTS AND 
THE CAREY ACT). 

520 P2d 489-91 (Wyoming 1974), 3 p. 


Descriptors: *Wyoming, *Water rights, 
*Contracts, * Administrative agencies, 
*Appropriation, Water, Water law, Legal aspects, 
Constitutional law, Irrigation, Irrigated land, Ir- 

ation water, Permits, Water utilization. 
Identifiers: *Carey Act, Abandonment. 


WATER RESOURCES PLANNING—Field 6 
Water Law and Institutions—Group 6E 


Appellee landowner filed petitions for declarations 
of abandonment of certain water rights of appel- 
lant landowners based on grounds of non-use. The 
State Board of Control granted the petitions, and 
the district court affirmed. Appellants’ predeces- 
sors had acquired the lands to which the water 
rights in question applied through operation of the 
Carey Act. Appellants’ predecessors had entered 
into a contract with appellee’ s predecessors, under 
which they were to acquire the means to irrigate 
their lands. Permits to appropriate water has been 
issued by the state. Appellants’ sole argument on 
appeal was that the Board of Control had no power 
to determine the abandonment issue since the 
water rights in question arose through a contract. 
The Supreme Court of Wyoming disagreed, hold- 
ing that although appellants’ land had been 
acquired under the Carey Act, the water rights in 
question had been obtained in the usual fashion 
and thus were no different than other water rights. 
Under the Wyoming Constitution, the waters in 
question were the property of the State, and were, 
therefore, subject to appropriation and abandon- 
ment. (Schilling- Florida) 

W76-02117 


CHEROKEE WATER DISTRICT Vv. 
COLORADO SPRINGS (SUPPLYING WATER 
(TO A CITY) OUTSIDE THE WATER DIS- 


TRICT). 
519 P2d 339-41 (Colo 1974), 3 p. 


Descriptors: *Water supply development, 
*Municipal water, *Colorado, *Water districts, 
*Supply contracts, Legal review, Judicial deci- 
sions, Water allocation(Policy), Water rights, 
Economics, Water utilization, Water users, 
Proprietary power, Rates, Municipal water, Water 
supply 

Identifiers: “Governmental capacity. 


Plaintiff water district contracted with defendant 
city, which was located outside of the district, to 
provide water for a 10 year period at a fixed rate. 
The contract also gave the city an option in per- 
tetuity to receive a specified amount of water 
yearly after the original contract expired. Six years 
later the water district, which wanted to raise the 
city’s rate, sought a declaration that portions of 
the contract were void. The water district con- 
tended that a new statute giving districts the power 
to increase water charges authorized it to raise its 
rates regardless of the contract. It also contended 
that the option in perpetuity was void as against 
public policy. The trial court rejected both conten- 
tions, finding that the entire contract was valid and 
enforceable. On appeal, the Colorado Supreme 
Court affirmed, finding that the statute gave water 
districts the right to increase to customers within 
its district. As to customers outside of the district, 
however, the statute was found to be inapplicable, 
because the water district was acting in a 
proprietary rather than a governmental capacity. 
Thus, the contract with the city was valid. Further- 
more, the Court held options in perpetuity in was 
use contracts not to be against public policy. 
(Hoffman-Florida) 

W76-02118 


LEMMON V. HARDY (VALID TO INITIATE 
WATER RIGHT ON UNSURVEYED PUBLIC 
DOMAIN BUT NOT ON PRIVATE PROPERTY). 
519 P2d 1168-71 (Idaho 1974), 4 p. 


Descriptors: *Idaho, *Water rights, *Application 
methods, *Trespass, *Water policy, Water, Water 
law, Legal aspects, State governments, Adminis- 
trative agencies, Relative rights, Permits, Water 
permits, Water allocation(Policy), Adjudication 
procedure, Fisheries, Public lands, Real property. 

Identifiers: Speculative interests. 


Appellants, filers of first application for a water 
permit, appealed a district court judgement affirm- 
ing an administrative decision that filers of second 
application had priority. At the time of their 
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original application, appellants had no interest in 
any part of the lands on which they proposed to 
use the waters in question. Subsequent to appel- 
lants’ application, appellers were declared the suc- 
cessful bidders on the same property which appel- 
lants had claimed as a leasehold in their applica- 
tion. Appellants later filed an amended application 
which changed the place of use of the water. The 
Supreme Court of Idaho applied the rule that, 
while a water right initiated on the unsurveyed 
public domain is valid, a water right initiated by 
trespass on private property is invalid. Since ap- 
pellants could develop no valid water rights in 
private property in which they had no possessory 
interest, the court held that the filing of their initial 
application constituted speculation in and of itseif 
and that appellants could not file an application for 
a water right and then seek a place on which to ex- 
ercise it. The court, therefore, affirmed the previ- 
ous decision granting priority to appellees. 
(Schilling-Florida) 

W76-02119 


THOMPSON V. HARVEY (NO RIGHT BY 
OWNERS OF FOURTH PRIORITY WATER 
RIGHT TO DIVERT CREEK IF DAMAGE TO 


OTHERS). 
519 P2d 963-66 (Montana 1974), 4 p. 


Descriptors: *Montana, *Riparian rights, *Water 
transfer, *Riparian waters, *Appropriation, State 
governments, Water, Water law, Legal aspects, 
Water rights, Canals, Diversion, Water policy, Al- 
teration of flow, Water use, Relative rights, Judi- 
cial decisions. 


Petitioner water rights owners appealed a district 
court judgement denying a petition for an order 
authorizing a change in point of diversion on Deep 
Creek, from a point below the intersection of a 
canal to a point above such intersection. The peti- 
tion was protested by owners of water rights sub- 
ordinate to the petitioners’, most of whom were 
also purchasers of water from the canal. Under 
Montana law, petitioners were precluded from 
making the change sought if injury to others was 
shown to be the result of such change. Petitioners 
did not deny that the protesters would be injured 
as a result of the desired change, but contended 
that the protesters did not have status to object to 
the change because of their ‘unclean hands’ and 
misuse of the creek channel. This argument was 
based on protesters’ practice of removing creek 
water at points above the canal intersection and 
replacing such water with canal water. However, 
the Supreme Court of Montana found the 
protesters’ practice as affirmatively sanctioned by 
Montana statute. The court, therefore, held that 
their acts did not bar them from objecting to the 
proposed change, and affirmed the judgement of 
the lower court. (Schilling-Florida) 

W76-02120 


G AND A CONTRACTORS, INC. V. ALASKA 
GREENHOUSES, INC. (SILTATION OF CREEK 
CONTINUING TRESPASS REQUIRING 
RESTORATION MEASURE OF DAMAGES). 
517 P2d 1379-88 (Alaska, 1974). 10 p, 1 append. 


Descriptors: *Alaska, *Adjacent landowners, 
*Damages, *Sediment load, *Reasonable use, 
Sediment control, Judicial decisions, Legal 
review, Competing uses, Legal aspects, Obstruc- 
tion of flow, Natural flow doctrine, Relative 
rights, Construction equipment, Streamflow, 
Diversion, Alteration of flow, Penalties(Legal). 

Identifiers: *Rerouted streams, Ground cover. 


Plaintiff greenhouse operator had purchased a 
large tract of land traversed by a creek. Plaintiff 
had hoped to use this creek as the focus of a 
garden showplace and recreation area. When ex- 
tensive damage was caused to the ground cover 
and trees along the creek by earthmoving equip- 
ment hired by defendant adjoining landowner to 
reroute the creek on defendant’s land, plaintiff 
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brought suit seeking damages and an injunction to 
prevent future siltation of the creek. After the trial 
court had granted the relief sought, defendants ap- 
pealed, contending that reasonable use of the land 
included siltation, and that even if damages were 
proper, the measure of such damages should be 
the reduction in land value rather than the cost of 
restoration. In affirming the lower court’s judge- 
ment, the Alaska Supreme Court held that defen- 
dant’s use of the land was unreasonable. Further- 
more, the Court held that the cost of restoration 
was the proper measure of damages. (Hoffman- 
Florida) 

W76-02121 


SHRULL V. RAPASARDI (RIGHTS OF OWNER 
AS TO DITCH EXCAVATED OVER 
ANOTHER’S PRIVATE LANDS). 

517 P2d 860-62 (Colo Ct App 1973), 2 p. 


Descriptors: *Easements, *Colorado, *Adjacent 
landowners, *Trespass, *Ditches, Damages, Ex- 
cavation, Legal review, Judicial decisions, Legal 
aspects, Law enforcement, Surface runoff, Real 
property, Water courses(Legal aspects), Drainage 
systems, Land use. 

Identifiers: *Servient land, *Dominant land. 


Defendant ranch owners had entered plaintiff’s 
adjoining ranch to open a ditch. Drainage water 
from plaintiff’s property which was intercepted by 
this ditch was used to irrigate the defendant’s land. 
Seven years after this initial excavation, defen- 
dants entered plaintiff’s property to reopen the 
ditch which had become clogged. Following this 
incident, plaintiff brought suit seeking damages 
for trespass. At trial, defendants contended that 
they had acquired an easement across plaintiff’s 
land since the initial excavation of the ditch had 
been done with plaintiff's knowledge. The trial 
court agreed and dismissed the complaint. On ap- 
peal, plaintiff reiterated his contention that no 
easement had been granted, and that even if one 
had been granted, it did not authorize defendants 
to enter plaintiff’s land to reopen the ditch. The 
court affirmed, however, finding that once the 
easement for the ditch had been granted, the 
owner of the servient land could not later deny de- 
fendants the right to maintain the ditch. (Hoffman- 
Florida) 

W76-02122 


JEWELL V. KROO (REPLACEMENT OF DAM 
RIGHT OF OWNERS OF WATER EASEMENT 
WHERE LARGER RESERVOIR REQUIRED). 
517 P2d 657-60 (Oregon 1973), 3 p. 


Descriptors: *Oregon, *Easements, *Dams, 
*Damages, *Adjacent landowners, Water require- 
ments, Water rates, Water shortages, Dam design, 
Dam construction, Damsites, Springs, Spring 
waters, Natural flow, Legal aspects, Legal review, 
Judicial decisions, Water users. 

Identifiers: *Injunctive relief, Nuisance. 


Plaintiff landowners, upon whose property a 
spring was located, brought action for damages to 
a rock and earthen dam located on their property. 
Plaintiffs contended defendants, adjacent lan- 
downers, had come onto their property and 
destroyed the dam. Defendants sought to enjoin 
plaintiffs from interfering with construction of a 
concrete dam designed to replace the previous 
structure. Defendants contended that ownership 
of an easement for 500 gallons of water per day, 
coupled with the inability of the original dam to 
impound a sufficient quantity of water, authorized 
self-help measures. In affirming the lower court’s 
denial of plaintiffs’ request for damages, the 
Supreme Court of Oregon noted that the owner of 
a dominant estate may enter a servient estate for 
the purpose of doing anything reasonably planned 
to protect his easement. The court noted that 
where lawful demands for water require the altera- 
tion of a reservoir, and the changes made are 
necessary to meet such demands, self-help is a 
proper course of action. (Gray- Florida) 


W76-02123 


GALLUP GAMERCO COAL COMPANY V. 
IRWIN (APPLICATION OF DOCTRINES 
RELATING TO OIL AND GAS LEASES TO THE 
LEASE OF WATER WELL). 

515 P2d 1277-81 (New Mexico 1973), 5 p. 


Descriptors: *New Mexico, *Wells, *Well cas- 
ings, *Leases, *Contracts, Maintenance costs, 
Equipment, Replacement costs, Corrosion, Pipes, 
Water wells, Well data, Oil wells, Gas wells, Oil 
industry, Judicial decisions, Contract administra- 
tion, Municipal water, Water demand. 

Identifiers: *Proximate cause, *Injunctive relief. 


Plaintiff, lessor of a water well, brought action to 
recover damages for lessee’s failure to supply les- 
sor with an adequate amount of water. Plaintiff 
also contended lessee had failed to maintain and 
repair the well as agreed. Defendant city con- 
tended its obligations to repair the well did not 
arise until the expiration of the lease period, 
thereby precluding plaintiff from having a cause of 
action prior to the expiration of the lease period. In 
affirming the lower court’s decision to grant plain- 
tiff damages for lessee’s failure to supply adequate 
water to lessor, the Supreme Court of New Mex- 
ico moted that the terms of the lease were similar 
to terms of oil and gas leases, and are therefore to 
be interpreted by using oil and gas doctrines. In 
reversing that part of the lower court’s decision 
denying damages for lessee’s failure to maintain 
the well, the court noted that failure to begin well 
maintenance when well production falls off gives 
rise to a current cause of action for the lessor. 
(Gray-Florida) 

W76-02124 


STATE V. BURTON (NO DAMAGES INVERSE 
EMINENT DOMAIN OR HIGHWAY CON- 
STRUCTION NOT CAUSE OF AN ALTERED 
DRAINAGE PATTERN). 

514 P2d 244-50 (Arizona Court of Appeals 1973), 7 
p. 


Descriptors: *Arizona, *Construction, *Drainage, 
*Excess_ water(Soils), *Road construction, 
Damages, Sediment discharge, Land drainage, 
Surface drainage, Highway effects, Maximum 
probable flood, Alteration of flow, Peak flow, 
Water flow, Land appraisals, Construction, Silt- 
ing, Runoff. 

Identifiers: *Absolute liability, Jury instructions, 
Proximate causation. 


Plaintiff property owner brought action to recover 
for damages caused by alteration of the local 
drainage pattern allegedly induced by defendant 
state’s construction of an expressway on adjacent 
property. Plaintiff contended that an expressway 
drainage pipe dumped silt and water upon his pro- 
perty, with resulting decrease in value. Defendant 
agrued that plaintiff’s property suffered from poor 
drainage prior to construction of the expressway, 
and that the drainage pipe in question had been 
plugged prior to the trial and thus could not have 
damaged plaintiff’s property. Reversing the trial 
court’s grant of a new trial the Court of Appeals of 
Arizona found the evidence sufficient to support 
the jury’s finding that the highway construction 
had not caused an altered drainage pattern. (Gray- 
Florida) 

W76-02125 


ORCHARD MESA IRRIGATION DISTRICT V. 
CITY AND COUNTY OF DENVER 
(CHALLENGE TO DISTRICTS USE OF DUE 
DILIGENCE IN EXERCISING CONDITIONAL 
WATER RIGHTS). 

511 P2d 25-28 (Colorado 1973), 4 p. 


Descriptors: *Colorado, ‘*Water contracts, 


*Regulated flow, *Use rates, *Regulation, Ir- 
rigated land, Irrigation, Relative rights, Water allo- 
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cation(Policy), Permits, Judicial decisions, Legal 
review, Water permits, River regulation, Contract 
administration, Claims(Contracts). 

Identifiers: *Administrative regulations, Burden 
of proof, Contingent claims. 


Appellant irrigation district brought an action 
requesting biennial determination of reasonable 
diligence regarding a conditional water rights 
decree. Appellant held one absolute direct flow 
decree from the Colorado River in addition to the 
decree in question. Appellers, another water dis- 
trict, along with the City and County of Denver, 
opposed the finding of diligence, and claimed a 
right to divert water upstream. In affirming the 
lower court’s finding of a lack of reasonable 
diligence and cancellation of the conditional 
decree, the Supreme Court of Colorado noted that 
a showing of intent to use the water together with 
concrete actions toward finalizing the intended ap- 
propriation is necessary to meet the burden of 
proving due diligence with respect to conditional 
water decrees. The court also sustained a finding 
that no action had been taken for fifty years to 
apply the conditional decree to irrigation of land in 
supporting cancellation of the conditional decree. 
(Gray-Florida) 

W76-02126 


COUNTY SEDIMENT CONTROL PROGRAMS 
(194 AMENDMENTS). 

South Carolina Ann, sec 63-195.101 thru 63- 
195.106, (Cumm Supp 1974), 3 p. 


Descriptors: *South Carolina, *Sediment control, 
*Water districts, *Erosion control, *Permits, 
Grading, Soil conservation, Civil engineering, 
Management, Penalties(Legal), Mining, Govern- 
mental interrelations, Repairing, Planning, Silting, 
Construction. 

Identifiers: *Siltation control. 


This South Carolina statute authorizes counties to 
establish sediments control programs. No ground 
shall be broken for construction of any kind under 
this statute, until a county grading permit is issued 
to the person responsible for such construction. 
No permit shall be issued until the applicant has 
submitted a plan to control erosion and siltation 
and such plan has been approved by the local soil 
and water conservation district board. Each plan 
submitted is required to include a certification by a 
registered professional engineer or a professional 
soil conservationist that the plan is designed to 
carry silt to the maximum extent feasible. The 
statute allows exemptions from obtaining the grad- 
ing permit for different segments, including: (1) 
commercial mining operations; (2) agricultural 
land management and cultural practices; (3) con- 
struction of on farm buildings and structures used 
in a farming operation; (4) construction of single 
family residences or their accessory buildings 
which are not a part of their residential subdivi- 
sion; and (5) emergency repairs or maintenance of 
existing structures and facilities which require 
ground to be broken. Civil and criminal penalties 
are provided to enforce the provisions of this 
statute. (Hoffman-Florida) 

W76-02127 


POLLUTION CONTROL ACT (1973 AND 1974 
AMENDMENTS). 

South Carolina Ann sec 63-195.36 (Cumm Supp 
1974), 18 p. 


Descriptors: *South Carolina, *Water quality stan- 
dards, *Adoption of practices, *Water pollution 
control, *Administrative agencies, Penal- 
ties(Legal), Permits, Administration, Legislation, 
Organic wastes, Waste disposal, Water properties, 
Water quality, Legal aspects, Classification, Stan- 
dards, Decision making, Regulation, State govern- 
ments. 

Identifiers: 
procedures. 


*Public hearings, *Administrative 
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The Pollution Control Act establishes the Pollution 
Control Authority of South Carolina. The Authori- 
ty is authorized, after public hearings are held, to 
adopt pollution standards and to determine what 
qualities and properties of water and air shall in- 
dicate a polluted condition. The standards adopted 
are promulgated and made a part of the rules and 
regulations of the Authority. The Pollution Control 
Act expressly enumerates the powers granted to 
the Authority and provides a list of factors which 
are to be taken into consideration by the Authority 
in adopting the classification of waters and the 
standards of purity and quality. The Act also 
makes it unlawful for any person to discharge into 
any waters of the State organic or inorganic matter 
that causes or tends to cause a conditions of pollu- 
tion. Both civil and criminal penalties are provided 
to enforce this provision. Any person desiring to 
make any new outlet or to increase the discharge 
from an existing outlet must submit a permit appli- 
cation to the Authority. The procedures involved 
in the granting of such permits are presented. Set 
forth also are administrative procedures concern- 
ing the holding of public hearings required prior to 
certain prescribed actions by the Authority. 
(Hoffman-Florida) 

W76-02128 


PEOPLE EX REL GAZLAY V. MURRAY (NO 
CONVEYANCE OF UNDERWATER LAND BY 
PATENT WHEN NAVIGABLE WATERS FRAC- 
TIONALIZE LAND). 

221 NW2d 604-08 (Court of Appeals of Michigan, 
1974), 5 p. 


Descriptors: ‘*Michigan, *Navigable waters, 
*Grants, *Ownership of beds, *Public lands, 
Patents, High water mark, Bays, Surveys, Land, 
Rivers, Navigable rivers, Boundaries(Property), 
Banks, Streams, Expenditures, Remedies, Boun- 
dary disputes. 

Identifiers: *Submerged land, Water’s edge. 


Plaintiff Department of Natural Resources 
brought this action to enjoin defendant lan- 
downers from fillings a parcel of submerged land. 
Defendant asserted that the land in question was 
his, granted in a land patent by President Benjamin 
Harrison. Plaintiff contended that the land be- 
longed to the people of Michigan because it was 
submerged below navigable water, was on the 
water side of the high-water mark, and was not 
granted in the patent. Plaintiff also contended that 
unless the land was transferred by the Federal 
government by a patent prior to Michigan’s admis- 
sion to the Union, the land belonged to the people. 
This court decided the case, however, by holding 
that the land in question was not covered by the 
land granted by the patent from the United States. 
Thus Michigan obtained title to the land when it 
was admitted to statehood. The court also found 
that the state was not estopped from claiming title 
to the land, and that the Marketable Record Title 
Act does not apply against the state. (Segall- 
Florida) 

W76-02129 


STATE GAME AND FISH DEPARTMENT V. 
STATE LAND DEPARTMENT (DENIAL OF AP- 
PROPRIATION OF WATER FROM GROUND- 
WATER BASIN). 

535 P2d 621-23 (Court of Appeals of Arizona, 
1975), 3 p. 


Descriptors: * Administrative decisions, 
*Appropriation, *Groundwater basins, *Recharge, 
*Arizona, Application methods, Permits, Wildlife, 
Recreation, Downstream, Construction, Tributa- 
ries, Pumping, Agriculture, Water table, Safety, 
Water permits, Prior appropriation, Priorities, 
Reservoirs, Judicial decisions. 

Identifiers: Underground waters. 


Appellant Game and Fish Department applied for 
4 permit to appropriate water to construct a reser- 
voir and store water for wildlife and recreational 
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purposes. The water to be appropriated was the 
ptinciple source of recharge of a groundwater 
basin in a critical groundwater area. The permit 
was denied. On appeal appellant contended that 
appellee State Land Department lacked authority 
to reject the application since the only protests to 
the appropriation had come from downstream 
users of underground waters; furthermore, appel- 
lee had abused its discretion in disallowing the ap- 
plication to appropriate waters. The Court of Ap- 
peals of Arizona holding that, even though 
downstream users had no vested rights in the 
water sought to be appropriated from the ground- 
water basin, appellee was not precluded from ex- 
ercising its discretion, especially since the 
requested appropriation amounted to 1.7% of the 
total annual recharge of the groundwater basin in a 
critical groundwater area. (Segall-Florida) 
W76-02130 


PUTNAM V. CARROLL 
MANAGEMENT ACT). 

534 P2d 132-35 (Court of Appeals of Washington, 
1975), 4p. 


(SHORELINE 


Descriptors: *Environmental effects, *Shores, 
*Washington, *Permits, *Construction, Legisla- 
tion, Grading, Retaining walls, Recreation facili- 
ties, Buildings, Environment, Rocks, Application 
methods, Governments, Shore protection. 
Identifiers: *Shoreline Management Act, 
Shorelines, Mandamus. 


Appellant property owner sought a writ of man- 
damus to compel the director of a county building 
department to issue permits necessary for con- 
struction of a planned development on property 
which was included on a plat filed in 1912. Appel- 
lant claimed an exemption under the Shoreline 
Management Act which provides that, under 
specified circumstances, no permit will be 
required for any development on shorelines in- 
cluded within preliminary plat approved by an 
authorized state agency. The Court of Appeals of 
Washington held that the plat exemption was not 
limited to developments described by the plat; 
however, before a writ of mandamus could issue, 
there would have to be a factual finding of whether 
the contemplated development was consistent 
with the policy of the Act. In reversing and re- 
manding, the court held that if the contemplated 
development was consistent with all pertinent laws 
and ordinances, the permit would have to be is- 
sued. (Segall-Florida) 

W76-02131 


SURVEY PROBLEMS ALONG THE CALIFOR- 
NIA-ARIZONA BOUNDARY, 

California State Lands Div., Sacramento. Granted 
Lands and Area Projects. 

For primary bibliographic entry see Field 4A. 
W76-02166 


IRRIGATION DISTRICTS OF MEXICO (LOS 
DISTRITOS DE RIEGO DE MEXICO), 

For primary bibliographic entry see Field 4A. 
W76-02167 


THE AWAKENED INTEREST IN THE SEWER 
ORDINANCE, 

Camp Dresser and McKee, Boston, Mass. 

For primary bibliographic entry see Field 5G. 
W76-02199 


UNITED STATES-MEXICO WATER AGREE- 
MENTS AND RELATED WATER USE IN MEXI- 
CALI VALLEY: A SUMMARY, 

Arizona Water Resources Research Center, Tuc- 
son. 

For primary bibliographic entry see Field 3C. 
W76-02227 
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CONSTRAINTS ON WATER DEVELOPMENT 
BY THE APPROPRIATION DOCTRINE. 

W. L. Lorah. 

In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, 1974, Flagstaff, Arizona, p 158-162. 2 ref. 


Descriptors: *Water law, *Prior appropriation, 
*Water rights, *Water policy, *Water resources 
development, *Beneficial use, Appropriation, 
Preferences(Water rights), Riparian rights, Water 
resources, Common law, Governments, Adminis- 
trative agencies, Priorities, Planning, Reasonable 
use, Water utilization, Alternative water use, 
Water supply, *Institutional constraints. 


Planning and development of water resources in 
the western United States must be based on an un- 
derstanding of many factors, among which is the 
complex water law system called the Appropria- 
tion Doctrine. The two basic principles involved in 
the doctrine of prior appropriation are that benefi- 
cial use of the water gives the basis of the right to 
use the water, and that priority of use, not equality 
of right, determines allocation when there is not 
enough water to satisfy all appropriations. Under 
the Appropriation Doctrine, land ownership does 
not give the right to use water as does the riparian 
system. The problem is that those who beneficially 
used the water first, regardless of type of use or 
efficiency, obtained a perpetual right to always be 
first. The Appropriation Doctrine is changing 
along with the water allocations system as new 
water-use priorities emerge along with changi 
quality standards. Government at all levels, along 
with planners and engineers, must understand the 
institutional and legal constraints put on water 
development by the historic water rights system so 
that intelligent decisions can be made in develop- 
ing and maintaining natural water resources. 
(Robinett-Arizona) 

W76-02234 


OPTIMAL LEASING POLICY FOR THE 
DEVELOPMENT OF OUTER CONTINENTAL 
SHELF HYDROCARBON RESOURCES, 

Amos Tuck School of Business Administration, 
Hanover, N.H. 

D. E. Logue, R. J. Sweeney, and T. D. Willett. 
Land Economics, Vol L1, No 3, p 191-207, 1975. 1 
fig, 18 ref. 


Descriptors: *Oil, *Leases, Continental shelf, 
Pricing, Competition, United States, Exploitation, 
Bids, Royalties, Profit, Risks, Return(Monetary), 
Economic efficiency. 

Identifiers: Government policy, Allocation, 
Government revenue, Depletion allowance, Cash- 
bonus bids. 


The current U.S. leasing policy for hydrocarbon 
exploration on the Outer Continental Shelf is 
described as well as the rate of lease offerings and 
determining the allocation of leases. The conclu- 
sions are that competitive bidding appears the 
norm for offshore leases. Alternative allocation 
plans are examined; the present cash-bonus bid 
system is favored as it yields the greatest revenue 
for the government, but it could be modified to 
allow for installment payments. A royalty system 
may yield more revenue but may also lead to pre- 
mature shut-down of production and is not 
favored. The rate of offering of areas for lease 
could be accelerated which may lead to more com- 
petitive pressures and increase production. 
(Carpenter-Wisconsin) 

W76-02375 


REPORT TO INTERNATIONAL JOINT COM- 
MISSION, UNITED STATES AND CANADA, 
GREAT LAKES WATER QUALITY,STATUS OF 
PERTINENT EPA RESEARCH, 

National Environmental Research Center, Corval- 
lis, Oreg. 
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For primary bibliographic entry see Field 5G. 
W76-02451 


6F. Nonstructural Alternatives 


FLOOD PLAIN MAPPING: PHOTOGRAMMET- 
RIC DATA FOR HYDROLOGY, 
Hurd (Mark) Aerial Surveys, Inc., Minneapolis, 


Minn. 
For primary bibliographic entry see Field 7C. 
W76-02164 


APPLICATION OF REMOTE SENSING IN 
FLOODWAY DELINEATION, 

Arizona Univ., Tucson. Dept. of Soils, Water and 
Engineering. 

For primary bibliographic entry see Field 7B. 
W76-02244 


6G. Ecologic Impact Of 
Water Development 


THERMAL ECOLOGY. 
For primary bibliographic entry see Field SC. 
W76-02004 


SYNERGISTIC EFFECTS OF TEMPERATURE 
AND OTHER ENVIRONMENTAL PARAME- 
TERS ON ORGANISMS, 

South Carolina Univ., Columbia. Belle W. Baruch 
Coastal Research Inst. 

For primary bibliographic entry see Field 5C. 
W76-02007 


RESOURCE SCARCITY, ECNOMIC GROWTH 
AND THE ENVIRONMENT. 

For primary bibliographic entry see Field 6E. 
W76-02079 


MAKING ENVIRONMENTAL LEGISLATION 
WORK, 

Minnesota Mining and Mfg. Co., St. Paul. 

For primary bibliographic entry see Field 6E. 
W76-02093 


NATIONAL WILD AND SCENIC RIVERS 
SYSTEMS, P.L. 93-279--LEGISLATIVE HISTO- 


RY. 
For primary bibliographic entry see Field 6E. 
W76-02097 


MANAGEMENT OF 
WATERSHEDS. 

For primary bibliographic entry see Field 4D. 
W76-02169 


MOUNTAIN 


WATER RESOURCES RESEARCH ON FOREST 
AND RANGELANDS IN ARIZONA, 

Colorado State Univ., Fort Collins. 

For primary bibliographic entry see Field 4A. 
W76-02220 


CANYON CREEK MANAGEMENT ANALYSIS, 
Forest Service (USDA), Albuquerque, N. Mex. 
For primary bibliographic entry see Field 4C. 
W76-02242 


HYDROLOGIC ASPECTS OF LAND-USE 
PLANNING AT TUMAMOC HILL, TUCSON, 
ARIZONA, 

Arizona Univ., Tucson. Dept. of Soils, Water and 
<n re ete a 

or primary bibliographic entry see Field 4A. 
W7602245 wins em 


BOISE POST-AUDIT STUDY, PLAN OF STUDY 
SUBPROJECT REPORT, 

Idaho Dept. of Water Resources, Boise; and Idaho 
Dept. of Water Resources Board, Boise. 

For primary bibliographic entry see Field 6B. 
W76-02373 


BOISE POST-AUDIT STUDY, ECONOMIC AND 
ECOLOGICAL HISTORY SUPPORT STUDY, 
Idaho Univ., Moscow. Dept. of Geography. 

For primary bibliographic entry see Field 6B. 
W76-02374 


ENVIRONMENTAL CONSIDERATIONS IN FU- 
TURE ENERGY GROWTH. 

Battelle Columbus Lab., Ohio. 

Available from the National Technical Informa- 
tion Service, Springfield Va 22161 as PB239-157, 
$16.25 in paper copy, $2.25 in microfiche. Report 
No EPA-600/5-73-004, April 1973. 631 p, 71 fig, 
182 tab, 362 ref. EPA 68-01-0470. 


Descriptors: *Environmental effects, *Energy 
conversion, *Costs, *Pollutants, *Pollution abate- 
ment, Effluents, Fuels, Decision making, Air pol- 
lution, Water pollution, Coals, Natural gas, Solid 
wastes, Oil, Technology, Alternative planning, 
Nuclear energy, Computer programs, Electric 
power production, Heating, Nuclear wastes, Solar 
radiation, Tides, Thermal powerplants, Insulation, 
Fossil fuels, Separation techniques, Transporta- 
tion, Storage, Consumptive use. 

Identifiers: Emissions, Energy systems pollution 
potential, Energy emissions inventory, Nuclear 
fusion, Geothermal energy, Fuel cells, Waste heat 
utilization. 


The environmental burdens associated with uses 
of alternative fuel sources for energy generation 
are compiled and ranked as to their pollution 
potential. Details are given for emissions, water 
pollution, and solid waste generation during ex- 
tracting and cleaning, transport, storage, conver- 
sion, processing of fractions, utilization 
processes, and pollution control costs, develop- 
ment costs for fossil fuels and nuclear energy 
systems. These are ranked by computer programs 
to facilitate evaluation of any energy system by 
testing preferred weighting factors. In order to 
establish which other energy systems should have 
preferential development, the environmental im- 
pact, energy potential, development costs, capital 
costs, and cost of converting energy were in- 
vestigated for fuel cells, solar, tidal, fusion, 
breeder reactors, hydrogen, geothermal, energy 
storage, magnetohydrodynamics, thermoelectric, 
thermionic, waste heat recovery, space heating, 
insulation, and heat pumps, and all are ranked en- 
vironmentally. Those judged to exhibit major 
potential for supplying significant portions of fu- 
ture energy with reduced environmental impact 
are geothermal, solar, and nuclear fusion. Air 
emissions from coal-based systems can be reduced 
by application of advanced technology while 
minimizing the attendant increase in solid wastes. 
Technology advances will be able to minimize the 
water and solid waste burdens produced through 
coal utilization. (Auen-Wisconsin) 

W76-02428 


POTENTIAL ENVIRONMENTAL PROBLEMS 
OF DREDGING AND DREDGED MATERIAL 
DISPOSAL: DREDGED MATERIAL DISPOSAL 
CRITERIA, 

Texas Univ. at Dallas, Richardson. Inst. for En- 
vironmental Sciences. 

For primary bibliographic entry see Field 5C. 
W76-02449 
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7A. Network Design 


WATER RESOURCES INFORMATION NEEDS 
FOR THE NORTHWEST FLORIDA WATER 
MANAGEMENT DISTRICT. 

Geological Survey, Tallahassee, Fla. 

For primary bibliographic entry see Field 4A. 
W76-02138 


7B. Data Acquisition 


THIRD EARTH RESOURCES TECHNOLOGY 
SATELLITE-1 SYMPOSIUM VOLUME 1: 
TECHNICAL PRESENTATIONS, SECTION B. 
National Aeronautics and Space Administration, 
Washington, D.C., Scientific and Technical Infor- 
mation Div. 

NASA SP-351, Section B, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., 1974, 1017 p, Freden, S C, Mercanti, E P, 
and Becker, M A, editors. 


Descriptors: *Remote sensing, 
*Satellites(Artificial), *Conferences, *Natural 
resources, *Water resources, *Mapping, Data col- 
lections, Data processing, Analytical techniques, 
Environment, Oceanography, Surface waters, 
Snow cover, Polar regions, Land use, Coasts, 
Estuarine environment. 

Identifiers: ERTS. 


The symposium was the third in a series on the sig- 
nificant results obtained from the first Earth 
Resources Technology Satellite (ERTS-1). 
Volume 1, Section B, contains technical reports 
presented at the symposium on water resources, 
marine resources, environment surveys, and in- 
terpretation techniques. (See W76-02027 thru 
W76-02068) (Humphreys-ISWS) 

W76-02026 


MAPPING SNOW EXTENT IN THE SALT- 
VERDE WATERSHED AND THE SOUTHERN 
SIERRA NEVADA USING ERTS IMAGERY, 
Environmental Research and Technology, Inc., 
Lexington, Mass. 

J.C. Barnes, C. J. Bowley, and D. A. Simmes. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B, NASA SP-351, Proceedings of Symp- 
soium held December 10-14, 1973, Washington, 
D.C., p 977-993, 1974. 10 fig, 1 tab, 12 ref. 


Descriptors: *Satellites(Artificial), *Remote 
sensing, *Snow surveys, *Arizona, *California, 
Aerial photography, Snow cover, Snowpacks, 
Snow, Mapping, Water sources, Water supply, 
Water resources, Mountains, Watersheds(Basins), 
Data collections. 

Identifiers: *ERTS, *Sierra Nevada(Calif), *Salt- 
Verde watershed(Ariz). 


In much of the western United States a large part 
of the utilized water comes from accumulated 
mountain snowpacks; thus, accurate measure- 
ments of snow distributions are required for input 
to streamflow prediction models. The application 
of ERTS imagery for mapping snow was evaluated 
for two geographic areas, the Salt-Verde 
Watershed in central Arizona and the southern 
Sierra Nevada in California. Techniques were 
developed to identify snow and to differentiate 
between snow and cloud. The snow extent for 
these two drainage areas was mapped from the 
MSS-5 (0.6-0.7 micrometer) imagery and com- 
pared with aerial survey snow charts, aircraft 
photography, and ground-based snow measure- 
ments. Based on the results of the completed data 
analyses, it was concluded that the amount of in- 
formation in ERTS imagery with practical applica- 
tion to snow mapping is substantial. The major 
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drawbacks to the use of ERTS data as input to an 
operational system are the availability of the data 
and the rate of repetitive coverage. (See also W76- 
02026) (Sims-ISWS) 

W76-02027 


SNOW-EXTENT MAPPING AND LAKE ICE 
STUDIES USING ERTS-1 MSS TOGETHER 
WITH NOAA-2 VHRR, 
National Environmental 
Washington, D.C. 

D. R. Wiesnet, and D. F. McGinnis, Jr. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B, NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 995-1009, 1974. 8 fig, 2 tab, 6 ref. 


Satellite Service, 


Descriptors: ‘*Satellites(Artificial), | *Remote 
sensing, *Snow surveys, *Mapping, *Lake ice, 
Aerial photography, Great Lakes, Lake Ontario, 
Lake Erie, Snow cover, Snowpacks, Snow, Water 
supply, Water resources, Mountains, Lakes, Melt- 
ing, Ice, Watersheds(Basins), Data collections. 
Identifiers: *ERTS, Sierra Nevada(Calif), Amer- 
ican River basin(Calif). 


Five snow extent maps of the 5601 sq km Amer- 
ican River basin were prepared using a Zoom 
Transfer Scope from ERTS-1 MSS band 4 
imagery. The maps were generally completed 
within one hour. A snow melt curve based on 
ERTS-1 imagery was used as a ‘calibration’ stan- 
dard or comparison for maps prepared from 
NOAA-2 VHRR imagery in the same manner. 
Cost comparisons with U-2 derived imagery in- 
dicated that ERTS-1 snow mapping of the basins 
in six times faster. Conservative estimates of com- 
parable aircraft snow survey flights yields a cost 
figure 200 times that of the ERTS-1 snow map. 
Snow mapping attempts in the Lake Ontario basin 
demonstrated that ERTS-1 is not well suited to 
large basins. Optimum size of basins for ERTS 
studies is believed to range from about 250 sq km 
to 30,000 sq km. The value of the ERTS-! MSS for 
Great Lake ice evaluation was proved during the 
past winter on Lake Erie. Not only were ice fea- 
tures and types of ice identified, but melting ice 
was detected through the combined use of band 5 
(0.6-0.7 micrometer) and band 7 (0.8-1.1 microme- 
ter). Ice movement (direction and speed) was 
mapped by examining imagery from two succes- 
sive days. The resolution of NOAA-2’s VHRR 
was checked by comparison of ice leads as seen in 
the MSS band 5. (See also W76-02026) (Sims- 
ISWS) 

W76-02028 


ERTS-i DATA IN SUPPORT OF THE NA- 
TIONAL PROGRAM OF INSPECTION OF 
National Aeronautics and Space Admistration, 
Houston, Tex. Lyndon B. Johnson Space Center. 
For primary bibliographic entry see Field 7C. 
W76-02029 


DYNAMICS OF PLAYA LAKES IN THE TEXAS 
HIGH PLAINS, 

Texas Tech Univ., Lubbock. 

C.C. Reeves, Jr. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B, NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1041-1069, 1974. 14 fig, 5 tab, 4 ref. 


Descriptors:  *Satellites(Artificial), | *Remote 
sensing, *Lakes, *Playas, *Texas, Surveys, Arid 
climates, Data processing, Analytical techniques, 
Water levels, Lake stages, Basins, Geology, Soils, 
Data collections, On-site tests, Instrumentation. 
Identifiers: *ERTS. 


The Double Lakes playas complex in Lynn Coun- 
ty, Texas, was instrumented as an ERTS-1 test 


site. Color composites using an electronic density 
profile have been particularly useful for distin- 
guishing the exact water area from the muddy 
areas of the Double Lakes playas, and for deter- 
mining the salt crust areas. Color composites also 
portray gradations in water transparency due to 
depth fluctuations, suspended sediment, or algae 
much better than the single MSS bands. Analysis 
of Bands 6 and 7 of ERTS-1 MSS imagery, showed 
that lake basins as small as 200 m in diameter (+ or 
- 10 acres) can be reliably classified as being ‘wet’ 
or ‘dry’, thus supplying the methodology for a 
rapid, periodic census of surface water. (See also 
W76-02026) (Sims-ISWS) 

W76-02030 


MEASURING WATERSHED RUNOFF CAPA- 
BILITY WITH ERTS DATA, 

Agricultural Research Service, Chickasha, Okla. 
For primary bibliographic entry see Field 7C. 
W76-02031 


RETRANSMISSION OF WATER RESOURCES 
DATA USING THE ERTS-1 DATA COLLEC- 


TION SYSTEM, 
Department of the Environment, Ottawa 
(Ontario). 


R. A. Halliday, I. A. Reid, and E. F. Chapman. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B, NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1113-1126, 1974. 3 fig, 3 tab, 5 ref. 


Descriptors: *Satellites(Artificial), *Telemetry, 
*Stream gages, *Canada, Instrumentation, Data 
collections, Hydrologic data, Streamflow, Water 
levels, Precipitation(Atmospheric), Temperature, 
Ice, Runoff, Water resources, Measurement, Data 
processing, Communication, Remote sensing. 
Identifiers: *ERTS, Sensors, Data collection 
plantforms. 


The Water Survey of Canada operates a network 
of approximately 2400 gaging stations at which 
water level data are collected. In most cases the 
water level data are used in conjunction with 
periodic discharge measurements to produce daily 
river discharge data. In many cases it would be 
desirable to obtain data on a near real time basis. 
However, the isolated iocations of most of the 
gaging stations have made the cost of land line 
telemetry prohibitive. Therefore, when the ERTS 
Data Collection System became available in 1972 it 
seemed worthwhile to investigate the possibility of 
using a satellite retransmission system to collect 
discrete water level readings at least once daily 
from a few gaging stations and to use these data 
for operational purposes. To perform this assess- 
ment, nine Data Collection Platforms (DCPs) were 
installed in isolated areas of northern and western 
Canada. Results of the project have been excel- 
lent. There has been no data loss that can be at- 
tributed to failure of a DCP, although data were 
lost because of sensor malfunctions. The quality 
of data coliected compares favorably with that of 
the hard record obtained at the remote sites. Costs 
of using the ERTS Data Collection System are 
reasonable. (See also W76-02026) (Sims-ISWS) 
W76-02032 


ERTS-1 FLOOD HAZARD STUDIES IN THE 
MISSISSIPPI RIVER BASIN, 

National Aeronautics and Space Administration, 
Greenbelt, Md. Goddard Space Flight Center. 

A. Rango, and A. T. Anderson. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B, NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1127-1166, 1974. 16 fig, 1 tab, 15 ref. 


Descriptors: *Satellites(Artificial), | *Remote 


sensing, *Floods, *Mississippi River basin, Mis- 
sissippi River, Flood plains, Design flood, Historic 
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RESOURCES DATA—Field 7 
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fioods, Flooding, Rivers, Flood recurrence inter- 
val, Land forming, Vegetation, Soil moisture, 
Data processing, Analytical techniques, Mapping. 
Flood data. 

Identifiers: *ERTS. 


The Spring 1973 Mississippi River flood was in- 
vestigated using remotely sensed data from ERTS- 
i. Both manual and automatic analyses of the data 
indicated that ERTS-1 is extremely useful as a re- 
gional tool for flood and floodplain management. 
Automatic digital analysis using the GEMS system 
was employed to obtain quantitative estimates of 
area flooded in small test sites 1225 sq km in area 
in St. Charles County, Missouri, and the delta re- 
gion of northwest Mississippi. In the St. Charles 
site 265 sq km (21% of the total area) was calcu- 
lated to be flooded; whereas, in the northwest Mis- 
sissippi site, 480 sq km (39%) was inundated with 
an additional amount of high forest submerged 
beneath the canopy. In the entire state of Arkan- 
sas, manual photo interpretation indicated that 
7300 sq km was inundated with only 630 sq km 
flooded along the Mississippi River mainstem. The 
maximum error of such flood area measurements 
was conservatively estimated to be less than 5%. 
Change detection analysis indicated that the flood 
had major impacts on soil moisture, land pattern 
stability, and vegetation stress. (See also W76- 
02026) (Sims-ISWS) 

W76-02033 


APPLICATION OF ERTS IMAGERY TO EN- 
VIRONMENTAL STUDIES OF LAKE CHAM- 
PLAIN, 

Vermont Univ., Burlington. 

A. O. Lind. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentation, 
Section B, NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1189-1196, 1974. 8 fig, 1 ref. 


Descriptors: *Satellites(Artificial), *Remote 
sensing, *Lakes, *Environment, *Vermont, *New 
York, Water pollution, Floods, Turbidity, Lake 
ice, Pulp and paper industry, Effluents, Industrial 
wastes, Erosion, Shores, Legal aspects. 
Identifiers: *ERTS, *Lake Champlain(Vt). 


ERTS imagery has provided data relating to a 
number of environmental and limnological con- 
cerns such as water quality, lake flooding, and 
lake ice formation. Pollution plume data provided 
by ERTS was recently used in the Supreme Court 
case involving the states of Vermont and New 
York and a paper company. Flooding of lowland 
tracts has been a major concern due to a repetitive 
pattern of high lake levels over the past three 
years, and ERTS imagery is being used to con- 
struct the first series of flood maps of the affected 
areas. Lake ice development and turbidity patterns 
have also been studied from ERTS, since these 
have significance for shore erosion studies. (See 
also W76-02026) (Sims-ISWS) 

W76-02034 


A REAL TIME DATA ACQUISITION SYSTEM 

BY SATELLITE RELAY, 

Corps of Engineers, Walthan, Mass. New England 

Div. 

S. Cooper. 

In: Third Earth Resources Technology Satellite-1 

Symposium, Volume 1: Technical Presentations, 

Section B, NASA SP-351, Proceedings of Sym- 
sium held December 10-14, 1973, Washington, 
.C., p 1197-1212, 1974. 5 fig, 6 tab. 


Descriptors: ‘*Satellites(Artificial), *Telemetry, 
*Stream gages, *Hydrologic data, *New England, 
*Northeast U.S., River forecasting, Data collec- 
tions, Instrumentation, Measurement, Communi- 
cation, Rainfall, Runoff, Remote sensing. 
Identifiers: *ERTS, Data collection platforms. 








Field 7—RESOURCES DATA 
Group 7B—Data Acquisition 


The New England region is comprised of several 
small watersheds, draining hilly terrain. With the 
high density population centers in the southern 
three states come the perennial problems of flood 
damage and flood protection. Because of the high 
development that has taken place along the main 
stems of rivers since the industrial revolution, 
nearly all the reservoirs are situated on tributaries 
where time of concentration and reaction time 
from rainfall to floodflows are short. In 1969, the 
New England Division, Corps of Engineers, in- 
stalled an Automatic Hydrologic Radio Reporting 
Network consisting of 41 remote reporting stations 
and controlled by a computer to help in the regu- 
lating its flood protection system. Data collection 
Platforms (DCPs) have been installed throughout 
the New England area from Fort Kent, Maine, to 
Stanford, Connecticut. The sites were selected to 
provide an overall assessment of environmental 
conditions. Results showed that the DCPs are reli- 
able and useful. Satellite data collection appears 
feasible on a nationwide basis. (See also W76- 
02026) (Sims-ISWS) 

W76-02035 


APPLICATIONS OF ERTS DATA TO COASTAL 
WETLAND ECOLOGY WITH SPECIAL 
REFERENCE TO PLANT COMMUNITY 
MAPPING AND TYPING AND IMPACT OF 
American Univ., Washington, D.C., Dept. of 
Biology. 

R. R. Anderson, V. Carter, and J. McGinnis. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B, NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1225-1242, 1974. 13 fig, 4 ref. 


Descriptors: *Satellites(Artificial), | *Remote 
sensing, *Wetlands, *Ecology, *Atlantic Coatal 
Plain, Coasts, Analytical techniques, Data 
processing, Vegetation, Coastal marshes, 
Marshes, Marsh plants, Mapping, Marsh manage- 
ment, Dredging, Highways, Drainage, Lagoons, 
Swamps, Shallow water. 

Identifiers: *ERTS, Wetlands type. 


Complete seasonal ERTS-1 coverage of Atlantic 
coastal wetlands from Delaware Bay to Georgia 
provided a basis for assessment of temporal data 
for wetland mapping, evaluation, and monitoring. 
Both MSS imagery and digital data have proved 
useful for gross wetland species delineation and 
determination of the upper wetland boundary. 
Tidal effects and (band to band or seasonal) spec- 
tral reflectance differences made it possible to 
type vegetatively coastal wetlands in salinity re- 
lated categories. Management areas, spoil disposal 
sites, drainage ditches, lagoon-type developments 
and highway construction can be detected, in- 
dicated a monitoring potential for the future. (See 
also W76-02026) (Sims-ISWS) 

W76-02036 


INVENTORIES OF DELAWARE’S COASTAL 
VEGETATION AND LAND-USE UTILIZING 
DIGITAL PROCESSING OF ERTS-1 IMAGERY, 
Delaware Univ., Newark. Coll. of Marine Studies. 
V. Klemas, D. Bartlett, R. Rogers, and L. Reed. 
In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presenations, 
Section B, NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1243-1255, 1974. 3 fig, 3 tab, 5 ref. 


Descriptors: *Satellites(Artificial), | *Remote 
sensing, *Vegetation, *Land use, *Delaware, 
*Coasts, Coastal plains, Coastal marshes, Wet- 
lands, Marshes, Marsh plants, Shoreline cover, 
Grasses, Data processing, Analytical techniques, 


Computers, Land management, Surveys, 
Mapping, Agriculture, Urbanization. 
Identifiers: *ERTS. 


Digital analysis of ERTS-1 imagery was used in an 
attempt to map and inventory the significant 
ecological communities of Delaware’s coastal 
zone. Eight vegetation and land use discrimination 
classes were selected as follows: (1) Phragmites 
communis (Giant Reed grass), (2) Spartina alter- 
niflora (Salt marsh cord grass), (3) Spartina patens 
(Salt marsh hay), (4) shallow water and exposed 
mud, (5) deep water (less than 2 meters), (6) forest, 
(7) agriculture, and (8) exposed sand concrete. 
Canonical analysis showed that classification ac- 
curacy was quite good with Spartina alterniflora; 
exposed sand, concrete, and forested land were all 
discriminated with between 94% and 100% accura- 
cy. The shallow water-mud and deep water catego- 
ries were classified with accuracies of 88% and 
93% respectively, with all errors in classification 
occurring as one water category being classed as 
the other. Phragmites cummunis showed a classifi- 
cation accuracy of 83% with all confusion occur- 
ring with Spartina patens which may be due to use 
of mixed stands of these species as training sets. 
Discrimination of Spartina patens was very poor 
(accuracy equals 52%) due to difficulties in locat- 
ing large, pure stands of S. patens for use as train- 
ing sets. Classification accuracy for agriculture 
was also very poor (51%). (See also W76-02026) 
(Sims-ISWS) 

W76-02037 


EVALUATION OF REMOTE SENSING AND 
AUTOMATIC DATA TECHNIQUES FOR 
CHARACTERIZATION OF WETLANDS, 
National Aeronautics and Space Administration, 
Bay Saint Louis, Miss. Earth Resources Lab. 

For primary bibliographic entry see Field 7C. 
W76-02038 


RELATIONSHIPS BETWEEN ERTS RADI- 
ANCES AND GRADIENTS ACROSS OCEANIC 
FRONTS, 

National Oceanic and Atmospheric Administra- 
tion, Miami, Fla. Atlantic Oceanographic and 
Meteorological Lab. 

G. A. Maul, and H. R. Gordon. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B, NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1279-1308, 1974. 13 fig, 1 tab, 20 ref. 


Descriptors: *Satellites(Artificial), *Remote 
sensing, *Ocean currents, *Gulf of Mexico, Data 
processing, Analytical techniques, Reflectance, 
Color, Chlorophyll, Plankton, Salinity, Tempera- 
ture, Oceans, Oceanography. 
Identifiers: *ERTS, 
Fronts(Oceanic). 


Loop current, 


A time series of the Loop Current in the Gulf of 
Mexico, covering an annual cycle of growth, 
spreading and decay, has been obtained in 
synchronization with ERTS. Computer enhanced 
images, which are necessary to extract useful 
oceanic information, showed that the current can 
be observed either by color or sea state effects as- 
sociated withe the cyclonic boundary. The color 
effect related to the spectral variations in the opti- 
cal properties of the water and its suspended parti- 
cles, and was studied by radiative transfer theory. 
Significant oceanic parameters identified were the 
probability of forward scattering and the ratio of 
scattering to total attenuation. Several spectra of 
upwelling diffuse light were computed as a func- 
tion of the concentration of particles and yellow 
substance. These calculations compared favorably 
with experimental measurements and showed that 
the ratio of channels method give ambiguous in- 
terpretative results. The results were used to 
discuss features in images where surface measure- 
ments were obtained and were extended to tenta- 
tive explanation in others. (See also W76-02026) 
(Sims-ISWS) 

W76-02039 
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OCEAN INTERNAL WAVES OFF THE NORTH 
AMERICAN AND AFRICAN COASTS FROM 
ERTS-1, 

National Oceanic and Atmospheric Administra- 
tion, Miami, Fla. Atlantic Oceanographic and 
Meteorological Lab. 

J. R. Apel, and R. L. Charnell. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B, NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1309-1316, 1974, 4 fig. 


Descriptors:  *Satellites(Artificial), | *Remote 
sensing, *Internal waves, ‘*Atlantic Ocean, 
*Africa, Oceans, Waves(Water), Ocean waves, 
Wavelengths, Continental shelf, Analytical 
techniques, Data processing, Oceanography. 
Identifiers: *ERTS, *New York Bight. 


Periodic features observed in the ocean portions 
of certain ERTS-1 images have been identified 
with reasonable certainty as surface manifesta- 
tions of oceanic internal gravity waves. A series of 
images taken over the New York Bight, commenc- 
ing in July 1972 and continuing on into autumn of 
1973, has shown the internal waves to be present 
when summer solar heating stratifies the water 
sufficiently well to support such oscillations. 
When fall and winter wind action mixes the shelf 
water down to the bottom, the waves no longer ap- 
pear. In the Bight, the wavelengths range from ap- 
proximately 400 to 1000 m, with the wave field 
being most sharply delineated near the edges of 
the continental shelf, at the mouth of the Hudson 
Canyon. They appear in packets consisting of 
several waves separated by 10-15 km, which 
propagate up on the shelf and disappear. The 
waves have also been detected off the east and 
west coasts of Africa, where the wavelengths ap- 
proach 4 km. On the western continental shelf, 
they appear in packets separated by 30-40 km and 
are highly phase-oriented parallel to the bottom 
shelf topography. (See also W76-02026) (Sims- 
ISWS) 

W76-02040 


A REVIEW OF INITIAL INVESTIGATIONS TO 
UTILIZE ERTS-1 DATA IN DETERMINING 
THE AVAILABILITY AND DISTRIBUTION OF 
LIVING MARINE RESOURCES, 

National Marine Fisheries Service, Bay Saint 
Louis, Miss. Fisheries Engineering Lab. 

W. H. Stevenson, A. J. Kemmerer, B. H. Atwell, 
and P. M. Maughan. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1317-1331, 1974. 9 fig, 8 ref. 


Descriptors: *Satellites(Artificial), | *Remote 
sensing, *Marine fisheries, *Aerial photography, 
*Gulf of Mexico, Data processing, Fish, Atlantic 
menhaden, Fisheries, Commercial _ fishing, 
Estuarine fisheries, Estuaries, Fish populations. 
Identifiers: *ERTS, *Mississippi Sound. 


A 15-month study was initiated in July 1972 to: (1) 
determine the reliability of satellite and high al- 
titude sensors to provide data about oceano- 
graphic parameters in coastal waters, (2) demon- 
strate the use of remotely sensed oceanographic 
information to predict the distribution and 
abundance of adult menhaden, and (3) demon- 
strate the potential of using satellite-acquired in- 
formation for improving the harvest and manage- 
ment of a fishery resource. The study focused on 
coastal areas in the north central portion of the 
Gulf of Mexico including parts of Alabama, Mis- 
sissippi and Louisiana. The area used in the final 
analysis was limited to the Mississippi Sound, ap- 
proximately 145 kilometers long and 16 kilometers 
wide, with an average water depth of about 3.7 me- 
ters, and in general characterizes an estuarine en- 
vironment. A small industrial fish, commonly 
called menhaden, was selected as the target spe- 
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cies. Menhaden were selected because their sur- 
face schooling pelagic nature makes them well 
suited to satellite and aircraft remote sensing, and 
because they support an important commercial 
fishery actively pursuing advanced technology to 
solve varied problems. It was showr that relation- 


ships exist between certain oceanographic 

meters and the distribution of menhaden, and 
that these relationships may have potential appli- 
cation for commercial fishing and resource assess- 
ment. (See also W76-02026) (Sims-IS WS) 
W76-02041 


UPDATING COASTAL AND NAVIGATIONAL 
CHARTS USING ERTS-1 DATA, 
Environmental Research Inst. of Michigan, Ann 


Arbor. 

F.C. Polcyn, and D. R. Lyzenga. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p1333-1346, 1974, 10 fig, 2 tab, 3 ref. 


Descriptors:  *Satellites(Artificial), | *Remote 
sensing, *Navigation, *Maps, *Lake Michigan, 
Depth hydrography, Navigable waters, Shoals, 
Shallow waters, Ships, Hazards, Charts, Mapping, 
Surveys, Erosion, Sedimentation, Lakes, Oceans, 
Data processing. 

Identifiers: *ERTS, *Little Bahama Bank. 


A successful processing algorithm for extracting 
water depth information from ERTS data has been 
developed. Depth charts for two geographical 
areas have been constructed representing different 
solar illumination and water transparency condi- 
tions. Absolute depth calculations for water depth 
to 4.5 fathoms have been demonstrated for the Lit- 
tle Bahama Bank. Depth Charts also were con- 
structed using data in Band 4 and 5 of the ERTS-1 
MSS for areas in Lake Michigan. This data 
represented a low sun angle, poor light transmis- 
sion in water conditions and gave useful results to 
2 meters. In both cases, the ERTS map 
tepresented an update in shallow water detail in 
comparison with available navigation charts for 
the areas tested. (See also W76-02026) (Sims- 
ISWS) 

W76-02042 


SEDIMENT CONCENTRATION MAPPING IN 
TIDAL ESTUARIES, 

Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. Mobility and Environmental 
Systems Lab. 

A.N. Williamson, and W. E. Grabau. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p1347-1386, 1974. 25 fig, 1 ref. 


Descriptors:  *Satellites(Artificial), | *Remote 
sensing, *Estuaries, *Sediment load, *Southeast 
U.S., *Chesapeake Bay, Data processing, Analyti- 
cal techniques, Spectrophotometry, Suspended 
solids, Sediment discharge, Effluents, Bodies of 
water, Surface waters, Rivers, Lakes, Mapping. 
Identifiers: *ERTS, Spectrum matching. 


An analytical procedure has been developed that 
considers the ERTS-1 multispectral scanner as a 
reflectance spectrophotometer. ADP techniques 
requiring only very limited computer capability 
were utilized to search the data defining the spec- 
tral reflectance characteristics of a scene on a 
pixel-by-pixel basis, identify each pixel whose 
spectral reflectance matches a reference spec- 
tum, and generate maps that identify pixel loca- 
tions where spectrum matches occur and the spec- 
tum that was matched. If the reference spectra 
are known to represent a specific condition on the 
ground, a map of the distribution of that condition 
can be out- 7 as a dimensionally accurate overlay 
lo maps of any selected scale. Two applications 


were described in this report: (1) mapping the dis- 
tribution of water masses exhibiting specific 
suspended sediment concentrations, and (2) deter- 
mining the location and delineation of surface 
water bodies in the southeastern U.S. (See also 
W76-02026) (Sims-ISWS) 

W76-02043 


MONITORING COASTAL WATER PROPER- 
TIES AND CURRENT CIRCULATION WITH 
ERTS-1, 

Delaware Univ., Newark. 

V. Klemas, M. Otley, C. Wethe, and R. Rogers. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1387-1411, 18 fig, 1 tab, 15 ref. 


Descriptors: ‘*Satellites(Artificial), | *Remote 
sensing, *Bays, *Estuaries, *Delaware, *New Jer- 
sey, Circulation, Turbidity, Currenis(Water), 
Waste disposal, Sediments, Suspended solids, 
Tides, Tidal waters, Tidal bores, Data processing, 
Analytical techniques, On-site investigations. 
Identifiers: *ERTS, *Delaware Bay, Convergent 
boundaries. 


Imagery and digital tapes from nine successful 
ERTS-1 passes over Delaware Bay during dif- 
ferent portions of the tidal cycle have been 
analyzed with special emphasis on turbidity, cur- 
rent circulation, waste disposal plumes, and con- 
vergent boundaries between different water 
masses. ERTS-1 image radiance correlated well 
with Secchi depth and suspended sediment con- 
centration. Circulation patterns observed by 
ERTS-1 during different parts of the tidal cycle 
agreed well with predicted and measured currents 
throughout Delaware Bay. Convergent shear 
boundaries between different water masses were 
observed from ERTS-1. In several ERTS-1 
frames, waste disposal plumes have been detected 
36 miles off Delaware’s Atlantic coast. The ERTS- 
1 results are being used to extend and verify 
hydrodynamic models of the bay, developed for 
predicting oil slick movement and estimating sedi- 
ment transport. (See also W76-02026) (Sims- 
ISWS) 

W76-02044 


CALIFORNIA COASTAL PROCESSES STUDY, 
Corps of Engineers, San Francisco, Calif. South 
Pacific Div. 

D. M. Pirie, and D. D. Steller. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1413-1446, 1974, 15 fig, 1 tab, 17 ref. 


*Remote 
Estuaries, Bays, 


Descriptors: *Satellites(Artificial), 
sensing, *California, *Coasts, 
Rivers, Discharge(Water), Sediments, Cur- 
rents(Water), Sediment transport, Upwelling, 
Suspended solids, Turbidity, Seasonal, Planning, 
Construction, Data _ processing, Analytical 
techniques, Aerial photography. 

Identifiers: *ERTS. 


Preliminary findings and applications derived from 
ERTS-1 satellite imagery of the nearshore coastal 
processes of the California coast were presented. 
Objectives were to analyze nearshore currents, 
sediment transport, and estuarine and river 
discharges along the California coast through the 
use of synoptic and repetitive imagery from ERTS 
as well as aircraft underflights and surface data. 
The major conclusions were: (1) distinct seasonal 
patterns for sediment transport as a function of the 
oceanic current systems and coastal morphology 
have been identified; (2) large scale sediment 
plumes from intermittent streams and rivers ex- 
tend offshore to previously unanticipated ranges, 
and areas where these plumes contain possible 
contamination from onshore activities can be 
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traced in detail; (3) computer-generated contour- 
ing of radiance levels from computer-compatibie 
tapes result in charts that can be used for deter- 
mination of surface and nearsurface suspended 
sediment distribution; (4) flying spot scanner 
enhancement results in details of nearshore fea- 
tures; and (5) data from this ERTS study is provid- 
ing significant information for coastal planning 
and construction projects. (See also W76-02026) 
(Sims-ISWS) 

W76-02045 


THE UTILIZATION OF ERTS-1 DATA FOR 
THE STUDY OF THE FRENCH ATLANTIC LIT- 
TORAL, 

Institut Geographique National, Paris (France). 

P. G. Demathieu, and F. H. Verger. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1447-1450, 1974. 1 fig. 


Descriptors: *Satellites(Artificial), *Remote 
sensing, *Coasts, *Atlantic Ocean, Littoral, 
Geomorphology, Rivers, Estuaries, Turbidity, 
Sediments, Ocean currents, Currents(Water), 
Data processing, Analytical techniques. 
Identifiers: *ERTS, *France, *Loire River. 


The French Atlantic Littoral (FRALIT) program 
uses ERTS-1! data to study coastal geomorphology 
and waters. ERTS-1 gives an overall picture of the 
phenomena for the first time due mainly to chan- 
nel 4 data, but the other channels also contribute 
valuable complementary data on _ superficial 
waters. These studies have already resulted in ac- 
curate maps of the mud transported southwest- 
ward from the mouth of the River Loire. (See also 
W76-02026) (Sims-ISWS) 

W76-02046 


MONITORING ARCTIC SEA ICE USING ERTS 
IMAGERY, 

Environmental Research and Technology, Inc. 
Lexington, Mass. 

J.C. Barnes, and C. J. Bowley. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1453-1465, 1974, 9 fig, 13 ref. 


Descriptors: *Satellites(Artificial), *Remote 
sensing, *Sea ice, *Arctic Ocean, Monitoring, Sur- 
veys, Ice, Arctic, Cold regions, Ice cover, Analyti- 
cal techniques, Aerial photography, Infrared 
radiation, Mapping. 

Identifiers: *ERTS, *Beaufort Sea, *Bering Sea. 


Because of the effect of sea ice on the heat 
balance of the Arctic and because of the expand- 
ing economic interest in arctic oil and other 
minerals, extensive monitoring and further study 
of sea ice is required. The application of ERTS 
data for mapping ice was evaluated for several arc- 
tic areas, including the Bering Sea, the eastern 
Beaufort Sea, parts of the Canadian Archipelago, 
and the Greenland Sea. Interpretive techniques 
were discussed, and the scales and types of ice 
features that can be detected were described. For 
the Bering Sea, a sample of ERTS imagery was 
compared with visual ice reports and aerial 
photography from the NASA CV-990 aircraft. Es- 
sentially all of the significant ice features near St. 
Lawrence Island visible in the aerial photographs 
taken from the CV-990 can also be detected in the 
ERTS imagery. It seem entirely feasible, there- 
fore, that ERTS imagery could be used to replace 
some currently flown aerial surveys, at a con- 
siderable cost saving. (See also W76-02026) (Sims- 
ISWS) 
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APPLICABILITY OF ERTS TO ANTARACTIC 
ICEBERG RESOURCES, 

Rand Corp., Santa Monica, Calif. 

J. L. Hult, and N. C. Ostrander. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p1467-1490, 6 fig, 8 ref. 


Descriptors: *Satellites(Artificial), *Remote 
sensing, *Icebergs, *Water resources, *Antarctic 
Ocean, *Antarctic, Cold regions, Water supply, 
Ice, Sea ice, Transportation, Harvesting, Monitor- 
ing, Surveys, Cloud cover. 

Identifiers: *ERTS. 


The applicability of ERTS to determine tha An- 
tarctic sea-ice and environmental behavior that 
may influence the harvesting of icebergs, and to 
monitor iceberg locations, characteristics, and 
evolution was explored. Imagery sampling in the 
estern Antarctic between the Peninsula and the 
Ross Sea was used in the analysis. It was found 
that the potential applicability of ERTS to the 
research, planning, and harvesting operations can 
contribute importantly to the promise derived 
from broader scope studies for the use of Antarc- 
tic icebergs to relieve a growing global need for 
fresh water. Live Antarctic readout will permit 
timely acquisition of imagery on every orbital 
pass, which will be necessary to achieve adequate 
glimpses through the 80% cloud cover. Thermal 
sensor bands will provide coverage in daylight or 
darkness. Several years of comprehensive moni- 
toring will be necessary to characterize sea-ice and 
environmental behavior and iceberg evolution. 
Live ERTS services will assist harvesting control 
and claiming operations and offer a means for har- 
monizing entitlements to iceberg resources. The 
valuable ERTS services will be more cost effec- 
tive than other means and will be easily justified 
and borne by the iceberg harvesting operations. 
(See also W76-02026) (Sims-ISWS) 

W76-02048 


APPLICATIONS OF ERTS-1 IMAGERY TO 
TERRESTRIAL AND MARINE ENVIRONMEN- 
TAL ANALYSES IN ALASKA, 

Cold Regions Research and Engineering Lab., 
Hanover, N.H 

D. M. Anderson, H. L. McKim, W. K. Crowder, 
R. K. Haugen, and L. W. Gatto. 

In: Third Earth Resources Technology Satellite-1 
Symposiium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1575-1606, 1974. 12 fig, 1 tab, 32 ref. 


Descriptors:  *Satellites(Artificial), | *Remote 
sensing, *Environment, *Alaska, Estuaries, 
Estuarine environment, Coasts, Tides, Pipelines, 
Oil spills, Geology, Rivers, Ice, Ice j jams, Vegeta- 
tion, Permafrost, Sea ice, Cold regions. 
Identifiers: *ERTS. 


ERTS-1 imagery provides a means of distinguish- 
ing and monitoring estuarine surface water circula- 
tion patterns and changes in the relative sediment 
load of discharging rivers on a regional basis. This 
information is being used to produce a data base 
useful in regional planning and in the development 
of management programs as required by the 
Coastal Zone Management Act of 1972. It also will 
aid local fishing industries by augmenting cur- 
rently available hydrologic and navigation charts. 
The interpretation of geologic and vegetation fea- 
tures resulted in preparation of improved surficial 
geology, vegetation, and permafrost terrain maps 
at a scale of 1:1! million utilizing ERTS-1 Band 7 
imagery. The maps will be used in a route and site 
selection study for the Nome to Kobuk Road in 
central Alaska. Large river icings along the 
proposed Alaska pipeline route have been moni- 
tored. Sea ice deformation and drift northeast of 
Point Barrow, Alaska, has been measured during a 
four-day period i in March and shorefast ice accu- 


mulation, and ablation along the west coast of 
Alaska is being mapped for the spring and early 
summer seasons. These data will be used for route 
and site selection, regional environmental analy- 
sis, identification and inventory of natural 
resources, land use planning, and in land use regu- 
lation and management. (See also W76-02026) 
(Sims-ISWS) 

W76-02049 


AN INTERDISCIPLINARY STUDY OF THE 
ESTUARINE AND COASTAL OCEANOG- 
RAPHY OF BLOCK ISLAND SOUND AND AD- 
JACENT NEW YORK COASTAL WATERS, 
Long Island Univ., Greenvale, N. Y. 

E. Yost, R. Hollman, J. Alexander, and R. Nuzzi. 
In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1607-1618, 1974, 12 fig, 1 tab, 1 ref. 


*Satellites(Artificial), *Remote 
*New York, Coasts, Sam- 
pling, Water quality, Suspended solids, Sedi- 
ments, Density, Turbidity, Chlorophyll, Data 
processing, Analytical techniques, Regression 
analysis, Oceanography. 

Identifiers: *ERTS, *Block Island Sound(NY), 
*New York Bight, Extinction coefficient. 


Descriptors: 
sensing, *Estuaries, 


ERTS-1 photographic data products have been 
analyzed using additive color viewing and elec- 
tronic image analysis techniques. Satellite data 
were compared to water sample data collected 
simultaneously with the data of ERTS-1 coverage 
in New York Bight. Prediction of the absolute 
value of total suspended particles can be made 
using composites of positive of MSS bands 5 and 6 
which have been precisely made using the step 
wedge supplied on the imagery. Predictions of the 
relative value of the extinction coefficient can be 
made using bands 4 and 5. Thematic charts of total 
suspended particles (particles per litre) and extinc- 
tion coefficient provide scientists conducting state 
and federal water sampling programs in New York 
Bight with data which improves the performance 
of these programs. (See also W76-02026) (Sims- 
ISWS) 

W76-02050 


AIRCRAFT AND SATELLITE MONITORING 
OF WATER QUALITY IN LAKE SUPERIOR 
NEAR DULUTH, 

Wisconsin Univ., Madison. Dept. of Civil and En- 
vironmental Engineering. 

For primary bibliographic entry see Field 5A. 
W76-02051 


QUANTITATIVE WATER QUALITY WITH 
ERTS-1, 

Geological Survey, Lawrence, Kans. 

For primary bibliographic entry see Field 5A. 
W76-02052 


TECHNIQUES FOR COMPUTER-AIDED ANAL- 
YSIS OF ERTS-1 DATA, USEFUL IN GEOLOG- 
IC, FOREST AND WATER RESOURCE SUR- 
VEYS, 

Purdue Univ., Lafayette, Ind. Lab. for Applica- 
tions of Remote Sensing. 

For primary bibliographic entry see Field 7C. 
W76-02053 


MULTISPECTRAL COMBINATION AND DIS- 
PLAY OF ERTS-1 DATA, 

California Univ., Davis. Dept. of Electrical En- 
gineering. 

For primary bibliographic entry see Field 7C. 
W76-02054 
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AFFINE TRANSFORMATIONS FROM AERIAL 
PHOTOS TO COMPUTER COMPATIBLE 
TAPES, 

Canada Centre for Remote Sensing, Ottawa 
(Ontario). 

For primary bibliographic entry see Field 7C. 
W76-02055 


ESIAC: A DATA PRODUCTS SYSTEM FOR 
ERTS IMAGERY (TIME-LAPSE VIEWING AND 
MEASURING), 

Stanford Research Inst., Menlo Park. Calif. 

For primary bibliographic entry see Field 7C. 
W76-02056 


ADVANCED PROCESSING AND INFORMA. 
TION EXTRACTING TECHNIQUES APPLIED 
TO ERTS-1 MSS DATA, 

Environmental Research Inst. of Michigan, Ann 
Arbor. 

For primary bibliographic entry see Field 7C. 
W76-02057 


INTERPRETATION OF ERTS-1 IMAGERY 
AIDED BY PHOTOGRAPHIC ENHANCEMENT, 
Canadian Forestry Service, Ottawa, (Ontario). 
For primary bibliographic entry see Field 7C. 
W76-02058 


A TECHNIQUE FOR CORRECTING ERTS 
DATA FOR SOLAR AND ATMOSPHERIC EF- 
FECTS, 

Bendix Aerospace Systems Div., 
Mich. 

For primary bibliographic entry see Field 7C. 
W76-02059 


Ann Arbor, 


THE PENN STATE ORSER SYSTEM FOR 
PROCESSING AND ANALYZING ERTS DATA, 
Pennsylvania State Univ., University Park. Office 
for Remote Sensing of Earth Resources. 

For primary bibliographic entry see Field 7C. 
W76-02060 


ERTS IMAGE DATA 
TECHNIQUE EVALUATION, 
TRW Systems Group, Redondo Beach, Calif. 
For primary bibliographic entry see Field 7C. 
W76-02061 


COMPRESSION 


EVALUATION OF DIGITALLY CORRECTED 
ERTS IMAGES, 

TRW Systems Group, Redondo Beach, Calif. 

For primary bibliographic entry see Field 7C. 
W76-02062 


AUTOMATED THEMATIC MAPPING AND 
CHANGE DETECTION OF ERTS-1 IMAGES, 
Itek Corp., Lexington, Mass. Optical Systems Div. 
N. Gramenopoulos. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1845-2875, 1974. 13 fig, 6 tab, 6 ref. 


Descriptors: ‘*Satellites(Artificial), | *Remote 
sensing, *Data processing, * Analytical 
techniques, Land use, Terrain analysis, Mapping, 
Digital computers, Computer programs, Automa- 
tion. 

Identifiers: *ERTS, Image processing, Thematic 
mapping. 


Results of an automated thematic mapping in- 
vestigation using ERTS-1 MSS images were 
presented. A diffraction pattern analysis of MSS 
images led to the development of spatial signatures 
for farm land, urban areas, and mountains. Four 
spatial features were employed to describe the 
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spatial characteristics of image cells in the digital 
data. Three spectral features were combined with 
the spatial features to form a seven-dimensional 
vector describing each cell. Then, the classifica- 
tion of the feature vectors was accomplished by 
using the maximum likelihood criterion. Three 
ERTS-1 images from the Phoenix, Arizona, area 
were processed, and recognition rates between 
85% and 100% were obtained for the terrian 
classes of desert, farms, mountains and urban 
areas. Through the developed algorithms, it was 
possible to automatically recognize terrain types. 
By using the maximum likelihood criterion, it was 
possible to achieve high accuracy in the recogni- 
tion process. When the correct statistics are em- 
ployed, the machine recognition appears to be 
more accurate than a human photointerpreter who 
has been constrained to use ERTS-1 color com- 
posites only. Stated another way, machine recog- 
nition appears to be more sensitive and can 
operate much closer to the resolution limit of the 
ERTS-1 imagery than the human photointerpreter. 
The results of the investigation are applicable to 
the production of land-use maps. (See also W76- 
02026) (Sims-ISWS) 

W76-02063 


APPLICATION OF ERTS DATA TO RESOURCE 
SURVEYS OF ALASKA, 

Alaska Univ. College. 

For primary bibliographic entry see Field 7C. 
W76-02065 


SCENE CORRECTION (PRECISION 
PROCESSING) OF ERTS SENSOR DATA USING 
DIGITAL IMAGE PROCESSING TECHNIQUES, 
IBM Federal Systems Div., Gaithersburg, Md. 

For primary bibliographic entry see Field 7C. 
W76-02066 


SPECTRAL AND TEXTURAL PROCESSING OF 
ERTS IMAGERY, 


Kansas Univ./Center for Research, Inc., 
Lawrence. 

For primary bibliographic entry see Field 7C. 
W76-02067 

DIGITAL IMAGE ENHANCEMENT 


TECHNIQUES USED IN SOME ERTS APPLICA- 
TION PROBLEMS, 

Jet Propulsion Lab., Pasadena, Calif. 

For primary bibliographic entry see Field 7C. 
W76-02068 


REMOTE-SENSING TECHNIQUES FOR 
DETERMINING WATER TABLE DEPTHS IN 
IRRIGATED AGRICULTURE, 

W.A. Lidster, F. A. Schmer, D. W. Ryland, and 
D.G. Moore. 

In: Papers from the Fall Convention, American 
Society of Photogrammetry, October 26-31, 1975, 
=. Virginia, p 821-838, (1975). 2 fig, 9 
tab, 3 ref. 


Descriptors: *Remote sensing, *Water table, 
‘Irrigated land, *Aerial photography, *Water 
levels, Drains, Irrigation systems, Hydrologic 
data, Land management, Terrain analysis, Data 
collections, *Kansas, Agriculture, Irrigation, 
Drainage systems, Surveys, Regression analysis. 
Identifiers: LANDSAT-1. 


Efforts are described to evaluate the applicability 
of remote sensing for determination of water 
depths as an aid in the detection of internal 
drainage problems related to irrigation in an ir- 
ngated region in North-Central Kansas. Aerial 
data were collected by LANDSAT-1 and aircraft 
over the Kansas/Bostwick Irrigation District in 
Republic and Jewell Counties, Kansas (an are of 
approximately 400 sq km). Significant correlations 
were obtained between water table depths and 
LANDSAT-1 and aircraft data for the total area of 


study and for specific fields. Analysis of a corn 
field resulted in the correct classification of 91 per- 
cent of the water tables into depths less than 183 
cm and depths greater than 183 cm. Multiple 
regression equations developed for specific corn 
fields showed that LANDSAT-1 data for two 
dates (May and August, 1973) provided a reliable 
prediction of water table depths. Results were not 
consistent for aircraft data for specific fields. Sig- 
nificant correlations were obtained for the black 
and white film exposed with a red filter versus 
water table depth for 4 of the fields studied. 
(Robinett-Arizona) 

W76-02160 


LARGE SCALE COLOR PHOTOGRAPH FOR 
EROSION EVALUATIONS ON RANGELAND 
WATERSHEDS IN THE GREAT BASIN, 

Nevada Univ., Reno. 

For primary bibliographic entry see Field 2J. 
W76-02161 


LANDSAT, A SATELLITE SURFACE WATER 
DIVINING ROD, 

National Aeronautics and Space Administration, 
Houston, Tex. Lyndon B. Johnson Space Center. 
For primary bibliographic entry see Field 7C. 
W76-02162 


LANDSAT-1 IMAGERY IN HYDROLOGIC STU- 
DIES, 

Washington Univ., Seattle. Dept. of Civil En- 
gineering. 

J. E. Colcord. 

In: Papers from the Fall Convention, American 
Society of Photogrammetry, October 26-31, 1975, 
Falls Church, Virginia, p 413-436, (1975), 12 fig, 10 
tab, 10 ref. 


Descriptors: *Remote sensing, *Hydrologic data, 
*Runoff forecasting, *Watersheds(Basins), *Snow 
cover, Hydrology, Data collections, Climatic data, 
Surveys, *Washington, Geology, Vegetation, 
Land use, Groundwater, Water sources, Snow- 
packs, Snow cover, Runoff, Clouds, Rivers, Ur- 
banization, Meteorology, Cloud cover. 

Identifiers: LANDSAT-1 imagery, Snow lines, 
*Nisqually River Basin(Wash). 


The study was done on the Nisqually River Basin 
situated generally to the southeast of Puget Sound 
in Western Washington. Using LANDSAT-1 
images, it was possible to gather data on general 
geology, land-use and vegetation parameters, 
groundwater sources, seasonal snow lines and 
snow pack, algae, and sediment patterns. Land- 
use classifications for level 1 (urban and built-up) 
was compared to recent U.S. Geological Surveys 
maps and the resulting data are presented in runoff 
change estimation for preliminary engineering 
design. For the study using LANDSAT-1 imagery 
(1:1,000,000) in MSS bands 4, 5, 6, and 7, the fol- 
lowing were identified as items of concern: 
watershed determination and related studies; river 
characteristics; land-use characteristics; and at- 
mospheric characteristics. The major problems en- 
countered with imagery uses for engineering stu- 
dies are: delay in obtaining coverage; cloud 
frequency expectation; vegetation cover; and 
shadow in vegetation and snow in areas of high re- 
lief and scale. However, the multi-data imagery is 
helpful in snow line variation and in changes in ru- 
noff prediction. (Robinett-Arizona) 

W76-02163 


FLOOD PLAIN MAPPING: PHOTOGRAMMET- 
RIC DATA FOR HYDROLOGY, 

Hurd (Mark) Aerial Surveys, Inc., Minneapolis, 
Minn. 

For primary bibliographic entry see Field 7C. 
W76-02164 
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REMOTE SENSING AS AN AID TO COMMUNI- 

TY DEVELOPMENT IN AN ARID AREA, 

—- Univ., Tucson. Office of Arid Lands Stu- 
ies. 

K. E. Foster, and R. N. Weisz. 

In: Papers from the Fall Convention, American 

Society of Photogrammetry, October 26-31, 1975, 

= Church, Virginia, p 856-875, (1975), 12 fig, 6 

tab. 


Descriptors: *Remote sensing, *Hydrologic data, 
*Mapping, *Arid lands, *Planning, *Land manage- 
ment, *Computer programs, Photography, Aerial 
photography, Flood plain zoning, Maps, Surveys, 
Flood protection, Flood control, Hydrology, 
Flood ins, Terrain analysis, 
Watersheds(Basins), Data collections, Arizona, 
Water sources, Computers, Data processing, Land 
development, Land use, Vegetation, Topography, 
Water supply, Groundwater recharge, Natural 
resources, Semiarid climates, Urbanization. 
Identifiers: *High-altitude infrared photography, 
Vegetation distribution, Soils distribution, Tuc- 
son(Ariz). 


The objective was to improve the staff decision- 
making base by utilizing remotely sensed data to 
aid in the land-planning process for an approxi- 
mate 70,000-acre site north of Tucson, Arizona. 
NASA high-altitude color infrared photography of 
the area was enlarged to a scale of 1:31,680 (2 inch 
equals 1 mile). Laboratory mapping and field work 
were combined to produce 5 natural resource 
maps of the area including existing land use, 
vegetation distribution, slope, groundwater 
recharge zones, and soils distribution maps. These 
5 maps were digitized and entered into a computer 
program to overlay multiple maps which allowed 
evaluation of the combined environmental effects 
of the mapped resources simultaneously for urban 
development suitability. The suitability criteria 
were based on new construction starts on soil 
types free of flooding potential, slopes less than 5 
percent, urban areas located in nonunique vegeta- 
tion types, and sufficient water available for 
human consumption. (Robinett-Arizona) 
W76-02165 


APPLICATION OF REMOTE SENSING IN 
FLOODWAY DELINEATION, 

Arizona Univ., Tucson. Dept. of Soils, Water and 
Engineering. 

R. B. Clark. 


In: Vol 4: Hydrology and Water Resources in 
Arizona and the Southwest, Proceedings of the 
1974 Meetings of the Arizona Section, American 
Water Resources Association and the Hydrology 
Section, Arizona Academy of Science, April 19- 
20, 1974, Flagstaff, Arizona, p 300-308, 1 fig, 2 
tab, 6 ref. 


Descriptors: *Remote sensing, *Flood plain zon- 
ing, *Flood protection, *Arizona, *Aerial photog- 
raphy, Regulation, Flood plains, Geomorphology, 
Flood data, Maximum probable flood, Instrumen- 
tation, Mapping, Surveys, Soils, Soil types, 
Vegetation, Hydrologic data, Historic floods, Soil 
horizons. 

Identifiers: Cochise County(Ariz), Earth Resource 
Technology Satellite(ERTS-1). 


Population pressures on the land resources of 
Arizona have led to the sale and development of 
areas subject to flooding and because of the in- 
adequacy of land use controls, the area is open to 
various land speculation schemes and unplanned 
subdivision growth. A floodplain delineation pro- 
ject was conducted for the Planning Department 
of Cochise County, Arizona, in which imagery 
acquired by Earth Resources Technology Satellite 
(ERT-1) and by high-altitude aircraft was em- 
ployed. Parameters of the analysis included soils 
and geomorphology, vegetation, hydrologic calcu- 
lations, and historical data. Floodplain soils lack 
developed B horizons, as compared to older, more 
mature soils not subject to flooding. General soil 
maps can only be used as guidelines, but a detailed 
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soil survey can add significantly to the accuracy of 
image interpretations. Erosion-affected soil tones 
in areas adjacent to active channels proved benefi- 
cial in that the heightened contrast served to 
enhance resolution of vegetation-type boundaries. 
Hydrologic calculations were done based on valley 
cross-sections surveyed at two-to-three mile inter- 
vals. The historic data input into the system of 
floodplain delineation is dependent on the location 
of high-water marks and on obtaining a record of 
the amount of rainfall which resulted in the high- 
water mark. (Robinett-Arizona) 

W76-02244 


ELECTRONIC WATER LEVEL INDICATOR, 
Universal Oil Products Co., Des Plaines, IIl. 
(assignee). 

R. S. Markfelt. 

U. S. Patent No 3,909,948, 3 p, 6 fig, 10 ref; Offi- 
cial Gazette of the United States Patent Office, 
Vol 939, No 1, p 46, October 7, 1975. 


Descriptors: *Patents, *Water levels, *Water 
wells, *Measurement, Highwater mark, Electronic 
equipment, Instrumentation. 

Identifiers: *Water level indicators. 


A lightweight, portable electronic water level in- 
dicator utilizes a probe with vertically spaced con- 
tacts attached to a 2 conductor light gauge cable. 
The cable is wrapped around a flanged storage hub 
which has winding handles on each side. A simple 
electronic circuit is switched on by the presence of 
water between the probe contacts to control a 
signal device such as a light bulb. The circuitry, 
the signal device such as a light bulb. The cir- 
cuitry, the signal device and the two AA size batte- 
ries that provide the power are all carried within 
the relatively small diameter hub. In use, the cable 
is unwound into a water well until the light goes 
on. One of the footage markers located at spaced 
intervals along the cable can then be observed to 
determine the depth location of the water in the 
well. (Sinha-OEIS) 

W76-02246 


WATER TESTING DEVICE, 
For primary bibliographic entry see Field 5A. 
W76-02250 


A PHOTOGRAPHIC TECHNIQUE FOR MONI- 
TORING EROSION ON STRIP MINED LANDS, 
Forest Service (USDA), Berea, Ky. Northeastern 
Forest Experiment Station. 

For primary bibliographic entry see Field 5A. 
W76-02278 


REMOTE SENSING OF WATER QUALITY IN 
PRAIRIE LAKES, 

South Dakota State Univ., Brookings. Dept. of 
Botany and Biology. 

For primary bibliographic entry see Field 5A. 
W76-02363 


THE ECONOMIC VALUE OF REMOTE 
SENSING OF EARTH RESOURCES FROM 
SPACE: AN ERTS OVERVIEW AND THE 
VALUE OF CONTINUITY OF SERVICE. VOL. 
V. INLAND WATER RESOURCES. 

ECON, Inc., Princeton, N.J. 

For primary bibliographic entry see Field 6B. 
W76-02382 


APPLICATION OF REMOTE SENSING FOR 
PREDICTION AND DETECTION OF THERMAL 
POLLUTION, 

Miami Univ., Coral Gables, Fla. Inst. of Clean 
Energy Research. 

For primary bibliographic entry see Field 5A. 
W76-02393 


MEASUREMENT OF SWASH PROFILE AND 
ORBITAL MOTION ON THE BEACH, 

Tetra Tech, Inc., Pasadena, Calif. 

For primary bibliographic entry see Field 2L. 
W76-02394 


INSTRUMENTAL ANALYSIS OF CHEMICAL 
PO! LUTANTS, TRAINING MANUAL, 
Environmental Protection Agency, Cincinnati, 
Ohio. Municipal Permits and Operations Div. 

For primary bibliographic entry see Field 5A. 
W76-02395 


DEVELOPMENT OF A SHALLOW-WATER 
WAVE DIRECTION GAGE, 

Coastal Engineering Research Center, Fort 
Belvoir, Va. 

For primary bibliographic entry see Field 2L. 
W76-02399 


RESULTS FROM THE CERC WAVE MEA- 
SUREMENT PROGRAM, 

Coastal Engineering Research Center, Fort 
Belvoir, Va. 

For primary bibliographic entry see Field 2L. 
W76-02400 


HORIZONTAL TURBULENT ENERGY 
TRANSFER ASSOCIATED WITH A GREAT 
LAKES COASTAL CURRENT, 
Wisconsin Univ., Madison. 
Center. 

For primary bibliographic entry see Field 2H. 
W76-02411 


Marine Studies 


MEASUREMENT OF THE APPARENT PH OF 
SEAWATER WITH A COMBINATION 
MICROELECTRODE, 

Naval Undersea Center, San Diego, Calif. Div. of 
Chemistry and Environmental Sciences. 

For primary bibliographic entry see Field 2L. 
W76-02415 


LOSS OF P32-PHOSPHATE AND C14-CAR- 
BONATE ACTIVITY DURING LIQUID SCIN- 
TILLATION COUNTING OF AQUEOUS SAM- 
PLES, 

Wisconsin Univ., Madison. Water Chemistry Pro- 
gram. 

For primary bibliographic entry see Field 5A. 
W76-02417 


OPTIMIZING RAINFALL ESTIMATES WITH 
THE AID OF RADAR, 

National Severe Storms Lab., Norman, Okla. 

For primary bibliographic entry see Field 2B. 
W76-02423 


USE OF AREAL SNOW COVER MEASURE- 
MENTS TO DEVELOP SNOWMELT-RUNOFF 
RELATIONSHIPS FOR ARIZONA, 

Arizona Univ., Tucson. Dept. of Watershed 
Management. 

For primary bibliographic entry see Field 2C. 
W76-02453 


AN IMPROVED METHOD OF SILICON-32 
MEASUREMENT OF GROUNDWATERS, 
Physical Research Lab., Ahmedabad (India). 

For primary bibliographic entry see Field 4B. 
W76-02455 


STRATIFIED SAMPLING OF SOIL MOISTURE, 
Otago Univ., Dunedin (New Zealand). Dept. of 
Geography. 

For primary bibliographic entry see Field 2G. 
W76-02457 
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7C. Evaluation, Processing and 
Publication 


A LAND CAPABILITY MODEL FOR THE 
LOWER LAKE MONROE WATERSHED, 
Indiana Univ., Bloomington. Water Resources 
Research Center. 

For primary bibliographic entry see Field 4A. 
W76-02002 


THIRD EARTH RESOURCES TECHNOLOGY 
SATELLITE-1 SYMPOSIUM VOLUME. 1: 
TECHNICAL PRESENTATIONS, SECTION B. 
National Aeronautics and Space Administration, 
Washington, D.C., Scientific and Technical Infor- 
mation Div. 

For primary bibliographic entry see Field 7B. 
W76-02026 


ERTS-1 DATA IN SUPPORT OF THE NA- 
TIONAL PROGRAM OF INSPECTION OF 
DAMS, 

National Aeronautics and Space Admistration, 
Houston, Tex. Lyndon B. Johnson Space Center. 
G. E. Graybeal, F. G. Hall, B. H. Moore, and E. H. 
Schlosser. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1023-1039, 1974. 5 fig, 2 tab, 7 ref. 


Descriptors: *Satellites(Artificial), | *Remote 
sensing, *Dams, *Data processing, *Texas, Sur- 
veys, Surface waters, Bodies of water, Data col- 
lections, Inspection, Mapping, Analytical 
techniques, Computers, Automation. 
Identifiers: *ERTS, Dam inspection. 


The National Aeronautics and Space Administra- 
tion’s role in the national Earth Resources Survey 
Program emphasizes the development and transfer 
of remote sensing technology to operational or- 
ganizations such as federal agencies, or state and 
local governments. Within the scope of this effort 
a computer-aided procedure, for use in the detec- 
tion and location of areas of surface water, has 
been developed by the Earth Observations Divi- 
sion in the Science and Applications Directorate at 
the Lyndon B. Johnson Space Center, Houston, 
Texas. The procedure was developed in support of 
the National Program of Inspection of Dams 
established by Public Law 92-367. The procedure 
utilized data acquired by the unmanned Earth 
Resources Technology Satellite (ERTS-1) in con- 
junction with ancillary data in the form of topo- 
graphic and highway maps, and meteorological 
data summaries. The procedure is divided into 
several distinct phases. A five-volume manual has 
been prepared to instruct potential users of the 
procedure. (See also W76-02026) (Sims-ISWS) 
W76-02029 


DYNAMICS OF PLAYA LAKES IN THE TEXAS 
HIGH PLAINS, 

Texas Tech Univ., Lubbock. 

For primary bibliographic entry see Field 7B. 
W76-02030 


MEASURING WATERSHED RUNOFF CAPA- 
BILITY WITH ERTS DATA, 

Agricultural Research Service, Chickasha, Okla. 
B. J. Blanchard. 

In: Third Earth Resources Technology Satellite-l 
Symposium, Volume 1: Technical Presentations, 
Section B, NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1089-1098, 1974. 5 fig, 1 ref. 


Descriptors: *Satellites(Artificial), | *Remote 
sensing, *Runoff, *Reservoir design, *Oklahoma, 
Data processing, Analytical techniques, Regres- 
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Water 
waters, 


Design criteria, 
Surface 


sion analysis, Dams, 
supply, Impoundments, 
Watersheds(Basins), Salinity. 
Identifiers: *ERTS. 


Parameters of most equations used to predict ru- 
noff from an ungaged area are based on charac- 
teristics of the watershed and subject to the biases 
of a hydrologist. Digital multispectral scanner 
(MSS) data from ERTS was reduced with the aid 
of computer programs and a Dicomed display. 
Multivariate analyses of the MSS data indicated 
that discrimination between watersheds with dif- 
ferent runoff capabilities is possible using ERTS 
data. Differences between two visible bands of 
MSS data can be used to more accurately evaluate 
the parameters than present subjective methods, 
thus reducing construction cost due to overdesign 
of flood detention structures. (See also W76- 
02026) (Sims-ISWS) 

W76-02031 


RETRANSMISSION OF WATER RESOURCES 
DATA USING THE ERTS-1 DATA COLLEC- 
TION SYSTEM, 
Department of the 
(Ontario). 

For primary bibliographic entry see Field 7B. 
W76-02032 


Environment, Ottawa 


ERTS-1 FLOOD HAZARD STUDIES IN THE 
MISSISSIPPI RIVER BASIN, 

National Aeronautics and Space Administration, 
Greenbelt, Md. Goddard Space Flight Center. 

For primary bibliographic entry see Field 7B. 
W76-02033 


A REAL TIME DATA ACQUISITION SYSTEM 
BY SATELLITE RELAY, 

Corps of Engineers, Walthan, Mass. New England 
Div. 

For primary bibliographic entry see Field 7B. 
W76-02035 


APPLICATIONS OF ERTS DATA TO COASTAL 
WETLAND ECOLOGY WITH SPECIAL 
REFERENCE TO PLANT COMMUNITY 
MAPPING AND TYPING AND IMPACT OF 
MAN, 

American Univ., Washington, D.C., Dept. of 
Biology. 

For primary bibliographic entry see Field 7B. 
W76-02036 


INVENTORIES OF DELAWARE’S COASTAL 
VEGETATION AND LAND-USE UTILIZING 
DIGITAL PROCESSING OF ERTS-1 IMAGERY, 
Delaware Univ., Newark. Coll. of Marine Studies. 
For primary bibliographic entry see Field 7B. 
W76-02037 


EVALUATION OF REMOTE SENSING AND 
AUTOMATIC DATA TECHNIQUES FOR 
CHARACTERIZATION OF WETLANDS, 
National Aeronautics and Space Administration, 
Bay Saint Louis, Miss. Earth Resources Lab. 

R. H. Cartmill. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B, NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1257-1277, 1974. 12 fig, 5 tab, 2 ref. 


Descriptors:  *Satellites(Artificial), | *Remote 
sensing, *Wetlands, *Louisiana, Data processing, 
Analytical techniques, Vegetation, Trees, Classifi- 
cation, Plant groupings, Surface waters, Rivers, 
River basins, Marshes, Lakes, Coasts, Forestry, 
Aerial photograph 

identifiers: “ERTS. *Atchafalaya River basin(La). 


RESOURCES DATA—Field 7 


Evaluation, Processing and Publication—Group 7C 


An evaluation was conducted in the Atchafalaya 
River basin of South Central Louisiana, a humid 
area of heavily forested swamps with a large 
volume of flow mostly from a diversion of the 
lower Mississippi River. Techniques to obtain en- 
larged imagery from computer compatible tapes of 
ERTS data without photographic enlargement 
were explained and illustrated. Techniques of ex- 
traction of environmental information from single 
bands and multiband pattern recognition 
procedures were explained and evaluated. A com- 
parison of pattern recognition classifications of 
the Atchafalaya basin by aircraft multispectral 
scanner and ERTS MSS data was made. Data for 
the comparison were gathered within three weeks 
of each other in the winter of 1973. Scorecards of 
the accuracy of the classifications were presented. 
Recommendations were made concerning the 
utilization of each sensor platform to perform 
specific tasks of wetlands characterization. (See 
also W76-02026) (Sims-ISWS) 

W76-02038 


RELATIONSHIPS BETWEEN ERTS_ RADI- 
ANCES AND GRADIENTS ACROSS OCEANIC 
FRONTS, 

National Oceanic and Atmospheric Administra- 
tion, Miami, Fla. Atlantic Oceanographic and 
Meteorological Lab. 

For primary bibliographic entry see Field 7B. 
W76-02039 


OCEAN INTERNAL WAVES OFF THE NORTH 
AMERICAN AND AFRICAN COASTS FROM 
ERTS-1, 

National Oceanic and Atmospheric Administra- 
tion, Miami, Fla. Atlantic Oceanographic and 
Meteorological Lab. 

For primary bibliographic entry see Field 7B. 
W76-02040 


A REVIEW OF INITIAL INVESTIGATIONS TO 
UTILIZE ERTS-1 DATA IN DETERMINING 
THE AVAILABILITY AND DISTRIBUTION OF 
LIVING MARINE RESOURCES, 
National Marine Fisheries Service, 
Louis, Miss. Fisheries Engineering Lab. 
For primary bibliographic entry see Fie!d 7B. 
W76-02041 


Bay Saint 


SEDIMENT CONCENTRATION MAPPING IN 
TIDAL ESTUARIES, 

Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. Mobility and Environmental 
Systems Lab. 

For primary bibliographic entry see Field 7B. 
W76-02043 


MONITORING COASTAL WATER PROPER- 
TIES AND CURRENT CIRCULATION WITH 
ERTS-1, 

Delaware Univ., Newark. 

For primary bibliographic entry see Field 7B. 
W76-02044 


CALIFORNIA COASTAL PROCESSES STUDY, 
Corps of Engineers, San Francisco, Calif. South 
Pacific Div. 

For primary bibliographic entry see Field 7B. 
W76-02045 


THE UTILIZATION OF ERTS-1 DATA FOR 
THE STUDY OF THE FRENCH ATLANTIC LIT- 
TORAL, 

Institut Geographique National, Paris (France). 
For primary bibliographic entry see Field 7B. 
W76-02046 


AN INTERDISCIPLINARY STUDY 
ESTUARINE AND COASTAL 


OF THE 
OCEANOG- 
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RAPHY OF BLOCK ISLAND SOUND AND AD- 
JACENT NEW YORK COASTAL WATERS, 
Long Island Univ., Greenvale, N. Y. 

For primary bibliographic entry see Field 7B. 
W76-02050 


TECHNIQUES FOR COMPUTER-AIDED ANAL- 
YSIS OF ERTS-1 DATA, USEFUL IN GEOLOG- 
wea AND WATER RESOURCE SUR- 
VEYS, 

Purdue Univ., Lafayette, Ind. Lab. for Applica- 
tions of Remote Sensing. 

R. M. Hoffer. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section, B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1687-1708, 1974, 14 fig, 4 tab, 5 ref. NASA 
NASS5-21880, NGL 15-005-112. 


Descriptors: *Satellites(Artificial), | *Remote 
sensing, *Analytical techniques, *Data 
processing, Computers, Computer programs, 
Geology, Geomorphology, Mountains, Snow 
cover, Snowmelt, Cloud cover, Water resources, 
Lakes, Forests, Mapping. 

Identifiers: *ERTS. 


Forestry, geology, and water resource applica- 
tions were the focus of a study, invoiving the use 
of computer-implemented pattern-recognition 
techniques to analyze ERTS-1 data. Several analy- 
sis capabilities have been developed during the 
ERTS-1 investigations. A procedure to rotate, 
deskew, and geometrically scale the MSS data 
resulted in 1:24,000 scale printouts that can be 
directly overlayed on 7 1/2 minute U.S.G.S. topo- 
graphic maps. Several scales of computer- 
enhanced ‘false color-infrared’ composites of 
MSS data could be obtained from a digital display 
unit, and emphasized the tremendous detail 
present in the ERTS-1 data. A grid could also be 
superimposed on the displayed data to aid in speci- 
fying areas of interest, such as avalanche tracks or 
areas of burned-over timberland. Temporal over- 
lays of six sets of data allowed both qualitative and 
quantitative analysis of changes in the areal extent 
of the snowpack. Computer-aided analysis of the 
data allowed one to obtain both cover-type maps 
and tables showing acreage of the various cover 
types, even for areas having irregular boundaries 
such as individual watersheds. (See also W76- 
02026) (Sims-ISWS) 

W76-02053 


MULTISPECTRAL COMBINATION AND DIS- 
PLAY OF ERTS-1 DATA, 

California Univ., Davis. Dept. of Electrical En- 
gineering. 

V.R. Algazi. 
In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1709-1717, 1974, 2 fig, 4 tab, 6 ref. 


Descriptors: *Satellites(Artificial), | *Remote 
sensing, *Analytical techniques, Data processing, 
Mapping, Color, Land, Surface waters, Clouds. 
Identifiers: “ERTS, Data displays, Dimensionality 
reduction, Principal components analysis, Mul- 
tispectral sensor data. 


Standard NASA color composites combine the 
most relevant 3 bands from the 4 MSS bands 
available. An alternate approach is to extract the 
principal components of the data by a linear trans- 
formation of the 4 bands. This approach leads to a 
low dimensionality representation of ERTS-1 data 
with the least degradation, in the mean square 
sense, of the radiometric accuracy. The technique 
has been applied with success to ERTS-1 MSS 
data for several geographic areas in California. For 
all examples considered, the mean square 
representation error was less than one percent. By 
combining this dimensionality reduction with our 
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previous results on image enhancement for visual 

display, color composites were obtained which 

contained and displayed most of the information 
rovided by the ERTS-1 sensors. (See also W76- 

520 2026) (Sims-ISWS) 

W76-02054 


AFFINE TRANSFORMATIONS FROM AERIAL 
PHOTOS TO COMPUTER COMPATIBLE 
TAPES, 

Canada Centre for Remote Sensing, Ottawa 
(Ontario). 

F.G. Peet, A. R. Mack, and L. S. Crosson. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., ; 1719-1724, 1974. 4 fig. 


Descriptors: *Satellites(Artificial), *Remote 
sensing, *Analytical techniques, Aerial photog- 
raphy, Data processing, Field crops, Wheat, 
Mapping, Computers. 

Identifiers: *ERTS, Image transformations, Data 
displays, Geometric corrections. 


During the development of a project to estimate 
wheat production, it became necessary to pull 
data, corresponding to particular fields in a test 
site, ‘off an ERTS computer-compatible tape. Aeri- 
al photographs and topographic maps were on 
hand for the test site. A method was devised, using 
an affine transformation, to relate the aerial photo- 
graphs or topographic maps to the tapes. One can 
thereby access data on the tape corresponding to 
regions covered by only a few pixels. The theory 
can be used for the registration of two tapes for 
the same area and for ‘geometric correction’ of 
images. (See also W76-02026) (Sims-ISWS) 
W76-02055 


ESIAC: A DATA PRODUCTS SYSTEM FOR 

ERTS IMAGERY (TIME-LAPSE VIEWING AND 

MEASURING), 

Stanford Research Inst., Menlo Park. Calif. 

W. E. Evans, and S. M. Serebreny. 

In: Third Earth Resources Technology Satellite-1 

Symposium, Volume 1: Technical Presentations, 

Section B. NASA SP-351, Proceedings of Sym- 

posium held December 10-14, 1973, Washington, 

oer p 1725-1741, 1974. 9 fig, 1 ref. NASA NASS- 
1841. 


Descriptors: *Satellites(Artificial,  *Remote 
sensing, *Analytical techniques, Equipment, Data 
processing, Mapping, Maps, Data storage and 
retrieval, Computers. 

Identifiers: *ERTS, Data displays. 


An Electronic Satellite Image Analysis Console 
(ESIAC) has been developed for visual analysis 
and objective measurement of Earth Resources 
Imagery. The system is being employed to process 
imagery for use by USGS investigators in several 
different disciplines studying dynamic hydrologic 
conditions. The ESIAC provides facilities for stor- 
ing registered image sequences in a magnetic video 
disc memory for subsequent recall, enhancement, 
and animated display in monochrome or color. The 
unique feature of the system is the capability to 
time-lapse the ERTS imagery and/or analytic dis- 
plays of the imagery. Data products have included 
quantitative measurements of distances and areas, 
brightness profiles, and movie loops of selected 
themes. The applications of these data products 
were identified and include such diverse problem 
areas as measurement of snowfield extent, sedi- 
ment plumes from estuary discharge, playa inven- 
tory, and phreatophyte and other vegetation 
changes. A comparative ranking of the electronic 
system in terms of accuracy, cost effectiveness, 
and data output showed it to be a viable means of 
data oly. (See also W76-02026) (Sims-ISWS) 
W76-02056 


ADVANCED PROCESSING AND INFORMA- 
TION EXTRACTING TECHNIQUES APPLIED 
TO ERTS-1 MSS DATA, 

Environmental Research Inst. of Michigan, Ann 
Arbor. 

M. A. Malila, and R. F. Nalepka. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1743-1772, 1974. 14 fig, 2 tab, 14 ref. 
NASA NAS9-9784. 


Descriptors: ‘*Satellites(Artificial), | *Remote 
sensing, *Data processing, *Analytical 
techniques, Data storage and retrieval, Maps, 
Aerial photography, Computers, Surface waters, 
Vegetation, Mapping, Land use. 

Identifiers: *ERTS. 


Conventional automatic data processing and infor- 
mation extraction techniques fall short of provid- 
ing the information required by the user in some 
applications. For those cases, advanced 
techniques are needed to permit the extraction of 
the necessary information. Advanced techniques 
that have been developed were described, exam- 
ples of their application to ERTS-1 MSS data were 
provided. The techniques described were designed 
io help overcome problems in location, mensura- 
tion, and classification accuracies which result 
from geometric distortions of the ERTS MSS data, 
the relatively coarse resolution of the sensor, and 
variations in atmospheric state over the region to 
be surveyed. It was shown that each of these fac- 
tors can seriously degrade the ability to extract 
necessary information. Further, it was shown that 
advanced techniques can alleviate the effects of 
these factors.(See also W76-02026) (Sims-ISWS) 
W76-02057 


INTERPRETATION OF ERTS-1 IMAGERY 
AIDED BY PHOTOGRAPHIC ENHANCEMENT, 
Canadian Forestry Service, Ottawa, (Ontario). 

U. Nielsen. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1773-1786, 1974. 11 fig. 


Descriptors: *Satellites(Artificial), | *Remote 
sensing, * Analytical techniques, *Data 
processing, Photography, Surface waters, Rivers, 
Lakes, Forests, Data storage and retrieval. 
Identifiers: *ERTS, Photographic enhancement. 


Agfacontour film can be used to produce relatively 
economical enhancements of density differences 
recorded on film. Image interpreters often ask 
whether enhancement really increases the infor- 
mation content of the original images. Examples of 
ERTS-1 imagery enhancements show that it is 
possible to separate density levels which are not 
discernible by the human eye. It is stressed that 
these techniques do not replace the photo in- 
terpreter, but rather they aid him in the interpreta- 
tion process. Subtle density variations are made to 
stand out and an objective classification of the 
densities forming the image is produced. (See also 
W76-02026) (Sims-ISWS) 

W76-02058 


A TECHNIQUE FOR CORRECTING ERTS 

DATA FOR SOLAR AND ATMOSPHERIC EF- 

FECTS, 

Bendix Aerospace Systems Div., 

Mich. 

R. H. Rogers, K. Peacock, and N. J. Shah. 

In: Third Earth Resources Technology Satellite-1 

Symposium, Volume 1: Technical Presentations, 

Section B. NASA SP-351, Proceedings of Sym- 

oe held December 10-14, 1973, Washington, 
C., p 1787-1804, 1974. 10 fig, 3 tab, 8 ref. 


Ann Arbor, 





*Satellites(Artificial), 


*Remote 
sensing, *Data processing, Solar radiation, Al- 
bedo, Atmosphere, Instrumentation, Analytical 


Descriptors: 


techniques, Computers, Surveys, Reflectance, 
Data collections. 


Identifiers: *ERTS. 


A technique was described by which ERTS in- 
vestigators can obtain and utilize solar and at- 
mospheric parameters to transform spacecraft 
radiance measurements to absolute target 
reflectance signatures. A radiant power measuring 
instrument and its use in determining atmospheric 
parameters needed for ground truth were 
discussed. The procedures used and results 
achieved in processing ERTS computer compati- 
ble tapes to correct for atmospheric parameters to 
obtain imagery were reviewed. Examples were 
given which demonstrate the nature and mag- 
nitude of atmospheric effects on computer clas- 
— programs. (See also W76-02026) (Sims- 
I ) 


W76-02059 


THE PENN STATE ORSER SYSTEM FOR 
PROCESSING AND ANALYZING ERTS DATA, 

Pennsylvania State Univ., University Park. Office 
for Remote Sensing of Earth Resources. 

G. J. McMurtry, F. Y. Borden, H. A. Weeden, and 
G. W. Petersen. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1805-1822, 1974. 9 fig, 1 tab. 


Descriptors: *Satellites(Artificial), | *Remote 
sensing, *Data processing, Calibrations, Mapping, 
Computer programs, Digital computers, Strip 
mines, Vegetation, Forestry, Surveys, Data col- 
lections, Analytical techniques. 

Identifiers: *ERTS. 


The Office for Remote Sensing of Earth 
Resources (ORSER) of the Space Science and En- 
gineering Laboratory at Pennsylvania State 
University has developed an extensive operational 
system for processing and analyzing ERTS-1 and 
similar multispectral data. The ORSER system 
was developed for use by a wide variety of 
researchers working in remote sensing. Both 
photointerpretive techniques and automatic com- 
puter processing methods have been developed 
and used, separately and in a combined approach. 
Detector errors occuring in two channels of every 
sixth line of ERTS digital data were examined, and 
a statistical recalibration method was developed. 
Errors were eliminated after recalibration. After 
recalibration of data from two ERTS scenes, clas- 
sification of a forested area yielded excellent 
results using spectral signatures developed in 
another area approximately 150 miles away and 
from an ERTS scene taken 17 days earlier. Thus, 
transference of signatures in both time and space 
appears feasible. Specific results, obtained by 
using this system included a study of land use, dis- 
crimination between types of forest resources and 
vegetation, detection of previously unknown 
geologic faults and correlation of these with 
known mineral deposits and groundwater, 
mapping of mine spoils in the anthracite region of 
eastern Pennsylvania, mapping of strip mines and 
acid mine drainage in central Pennsylvania, 
agricultural land use mapping, and detection of 
gypsy moth infestation. (See also W76-02026) 
(Sims-ISWS) 


W76-02060 
ERTS IMAGE DATA COMPRESSION 
TECHNIQUE EVALUATION, 


TRW Systems Group, Redondo Beach, Calif. 

C. L. May. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 


yon held December 10-14, 1973, Washington, 
C., p 1823-1835, 1974. 4 fig, i tab, 2 ref. 
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*Satellites(Artificial), *Remote 


Descriptors: 
sensing, *Data processing, Computer programs, 
Digital computers, Mapping, Data collection, Data 
storage and retrieval, Analytical techniques. 

Identifiers: “ERTS, Data compression techniques. 


The background and results of an investigation of 
multispectral data compression in the ERTS pro- 
gram was presented. An average compression of 
greater than 2:1 has been achieved under the con- 
straint of zero distortion in the reconstructed 
image, and four MSS tapes can be compressed to 
fill less than one reel of magnetic tape. A prelimi- 
nary study of the hardware implementation of this 
processor proved the feasability of compression at 
input bit rates of over 100 Megabits/second. (See 
also W76-02026) (Sims-ISWS) 

W76-02061 


EVALUATION OF DIGITALLY CORRECTED 
ERTS IMAGES, 

TRW Systems Group, Redondo Beach, Calif. 

J. E. Taber. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume |: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1837-1843. 8 fig. 


Descriptors: ‘*Satellites(Artificial), | *Remote 
sensing, *Data processing, *Analytical 
techniques, Digital computers, Sampling, Evalua- 


tion. 
Identifiers: *ERTS, ‘Interpolation techniques, 
Image processing, Cubic convolution. 


A view of almost any uncorrected photograph con- 
structed from ERTS MSS data provides a striking 
example of a small section of the earth as seen 
from space. Such images, beautiful as they are to 
the eye, however, contain errors that limit their 
usefulness where mensuration, precise location 
and/or temporal registration are required. The 
discussion here was limited to processes by which 
a set of data samples collected on a geometrically 
distorted grid can be converted to samples on a 
different precisely specified grid. The resampling 
techniques evaluated have included nearest 
neighbor, bilinear, cubic convolution, and various 
truncated versions of sinc (x). The conclusion was 
that cubic convolution yields substantially higher 
quality output data for scenes typically encoun- 
tered and can, in some instances, substantially 
enhance ability to abstract information. (See also 
W76-02026) (Sims-ISWS) 

W76-02062 





AUTOMATED THEMATIC MAPPING AND 
CHANGE DETECTION OF ERTS-1 IMAGES, 
Itek Corp., Lexington, Mass. Optical Systems Div. 
For primary bibliographic entry see Field 7B. 
W76-02063 


PRINCIPAL COMPONENTS COLOUR DIS- 
PLAY OF ERTS IMAGERY, 
Defense and Civil Inst. of 
Medicine, Downsview (Ontario). 
M. M. Taylor. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1877-1897, 1974. 16 fig, 1 tab, 6 ref. 


Environmental 


Descriptors: *Satellites(Artificial), | *Remote 
sensing, *Data processing, *Analytical 
techniques, Color, Mapping, Aerial photography, 
Photogrammetry, Photography. 

Identifiers: *ERTS, Image processing. 


Combinations of data from the four ERTS bands 
into color images are usually made by selecting 
three bands and displaying each in a different pri- 
mary color (red, green, and blue). Because the 
data from the different bands are correlated, there 
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is a tendency for the derived prictures to occupy 
only a small portion of the available color space. In 
the most common combination, MSS bands 1 and 
2, which are highly correlated, are displayed as 
blue and green respectively, and band 3 as red. 
This results in a picture which for most regions 
might as well have been printed in red and blue- 
green. In the technique presented, colors were not 
derived from single bands, but rather from inde- 
pendent linear combinations of the bands. Using a 
simple model of the processing done by the visual 
system, three informationally independent linear 
combinations of the four ERTS bands were 
mapped onto the three visua! color dimensions of 
brightness, redness-greenness and blueness-yel- 
lowness. The technique permitted user-specific 
transformations which enhance particular fea- 
tures, but this is not usually needed, since a single 
transformation provided which conveys much of 
the information implicit in the ERTS data. (See 
also W76-02026) (Sims-ISWS) 

W76-02064 


APPLICATION OF ERTS DATA TO RESOURCE 
SURVEYS OF ALASKA, 

Alaska Univ. College. 

A. E. Belon, and J. M. Miller. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1899-1907, 1974. 


Descriptors: *Satellites(Artificial), *Remote 
sensing, Facilities, | *Alaska, *Analytical 
techniques, Research facilities, Digital computers, 
Data processing, Surveys, Resources, Environ- 
ment, Vegetation, Forestry, Sea ice, Snow, Pollu- 
tants, Water pollution. 

Identifiers: *ERTS, Image processing. 


ERTS data, with its demonstrated capability for 
economical surveys of large areas, affords a 
unique opportunity to perform urgently needed 
resource surveys and land-use planning at a criti- 
cal juncture in the history of Alaska’s social and 
economic development. A facility for retrieval, 
processing, and interpreting of ERTS data and air- 
craft remote sensing data has been established at 
the University of Alaska. This facility is widely 
utilized by twelve University ERTS projects and 
many agencies, public and private, to produce the 
needed environmental surveys in strategic regions 
of Alaska. The available facilities for photo- 
graphic, optical, and digital processing of ERTS 
data were described, along with the interpretive 
techniques which have been developed. Examples 
of the applications of these facilities and 
techniques were given for three environmental 
disciplines: vegetation mapping for potential 
archeological sites; marine and sea-ice surveys on 
the Alaskan continental shelf for the determina- 
tion of surface circulation and sedimentation pat- 
terns and their effects on navigation, pollution as- 
sessment, fisheries, location of harbors, and con- 
struction of offshore structures; and snow surveys 
for inventories of water resources and flood 
potential in Alaska watersheds. (See also W76- 
02026) (Sims- ISWS) 

W76-02065 


SCENE CORRECTION (PRECISION 
PROCESSING) OF ERTS SENSOR DATA USING 
DIGITAL IMAGE PROCESSING TECHNIQUES, 
IBM Federal Systems Div., Gaithersburg, Md. 

R. Berstein. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1909-1928, 1974. 18 fig, 6 tab, 6 ref. 


Descriptors: ‘*Satellites(Artificial), *Remote 
sensing, *Analytical techniques, *Data 
rate | Computers, Digital computers, 
apping, Facilities. 
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Identifiers: *ERTS, Image processing, Geometric 
corrections. 


Techniques were developed, implemented, and 
evaluated to process ERTS Return Beam Vidicon 
(RBV) and Multispectral Scanner (MSS) sensor 
data using digital image processing techniques. 
The RBV radiometry was corrected to remove 
shading effects, and the MSS geometry and 
radiometry was corrected to remove internal and 
external radiometric and geometric errors. General 
purpose and special purpose computer configura- 
tions to process the data in a production mode 
were defined and their throughputs investigated. 
The results showed that geometric mapping accu- 
racy of about one picture element RMS and two 
picture elements (maximum) can be achieved by 
the use of nine ground control points. Radiometric 
correction of MSS and RBV sensor data was per- 
formed to eliminate striping and shading effects to 
about one count accuracy. Image processing times 
on general purpose computers of the IBM 370/145 
to 168 class were in the range of 29 to 3.2 minutes 
per MSS scene (4 bands). Photographic images of 
the fully corrected and annotated scenes were 
generated from the processed data and have 
demonstrated excellent quality and information 
extraction potential. (See also W76-02026) (Sims- 
ISWS) 

W76-02066 


SPECTRAL AND TEXTURAL PROCESSING OF 
ERTS IMAGERY, 

Kansas _ Univ./Center for 
Lawrence. 

R. M. Haralick, and R. Bosley. 
In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B. NASA SP-351, Proceedings of Sym- 
posium held December 10-14, 1973, Washington, 
D.C., p 1929-1969, 1974. 6 fig, 10 tab, 32 ref, 2 ap- 
pend. 


Research, Inc., 


*Satellites(Artificial), 
sensing, *Data processing, * Analytical 
techniques, Land use, Classification, Mathe- 
matics, Computers, Digital computers, Analysis. 
Identifiers: *ERTS, Image processing, Textural 
processing. 


Descriptors: *Remote 


A procedure was developed to simultaneously ex- 
tract textural features from all bands of ERTS 
multi-spectral scanner imagery for automatic anal- 
ysis. Multi-images lead to excessively large grey 
tone N-tuple co-occurrence matrices; therefore, 
neighboring grey tone N-tuple differences were 
measured and an ellipsoidally symmetric func- 
tional form was assumed for the co-occurrence 
distribution of multi-image greytone N-tuple dif- 
ference. On the basis of past data the ellipsoidally 
symmetric approximation was shown to 
reasonable. Initial evaluation of the procedure was 
encouraging. (See also W76-02026) (Sims-ISWS) 
W76-02067 


DIGITAL IMAGE ENHANCEMENT 
TECHNIQUES USED IN SOME ERTS APPLICA- 
TION PROBLEMS, 

Jet Propulsion Lab., Pasadena, Calif. 

A. F. H. Goetz, and F. C. Billingsley. 

In: Third Earth Resources Technology Satellite-1 
Symposium, Volume 1: Technical Presentations, 
Section B NASA SP-351, Proceedings of Symposi- 
um held December 10-14, 1973, Washington, D.C., 
p 1971-1992, 1974. 9 fig, 12 ref. 


Descriptors: ‘*Satellites(Artificial), *Remote 
sensing, *Data processing, *Analytical 
techniques, Analysis, Digital computers, Geology, 
Land use, Oceanography. 

Identifiers: *ERTS, Image processing, Image 
enhancement, Contrast improvement. 


Enhancement and classification are not competing 
methods for machine image analysis. Enhanced 
images can be used alone or as inputs to classifica- 
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tion routines. However, in some problems the spa- 
tial relationships are equal in importance to the 
classification results and enhancements can be 
designed to provide both types of information in 
one image. Enhancements discussed include con- 
trast stretching, multiratio color displays, Fourier 
plane operations to remove striping and boosting 
modulation transfer function (MTF) response to 
enhance high spatial frequency content. The use of 
each technique in a specific application in the 
fields of geology, geomorphology and oceanog- 
raphy was demonstrated. (See also W76-02026) 


(Sims-ISWS) 

W76-02068 

RAINFALL-RUNOFF AS SPATIAL 
STOCHASTIC PROCESSES: DATA COLLEC- 
TION AND SYNTHESIS, 


Massachusetts Inst. of Tech., Cambridge. Ralph 
M. Parsons Lab. for Water Resources and 
Hydrodynamics. 

For primary bibliographic entry see Field 2B. 
W76-02069 


QUALITY OF SURFACE WATERS OF THE 
UNITED STATES, 1970: PART 3. OHIO RIVER 
BASIN. 

Geological Survey, Reston, Va. 

Available from Supt. of Documents, GPO, Wash, 
D.C. 20402, price $3.90. Water-Supply Paper 2153, 
1975. 444 p, 1 fig, 41 ref. 


Descriptors: *Water quality, *Surface water, 
*Sediment transport, *Water temperature, *Ohio 
River, River basins, Lakes, Basic data collections, 
Alabama, Georgia, Indiana, Kentucky, Maryland, 
New York, North Carolina, Ohio, Pennsylvania, 
Tennessee, Virginia, West Virginia, Chemical 
analysis, Physical properties, Particle size, Inor- 
= compounds, Biological properties, Stream- 
ow. 


Identifiers: *Ohio River basin. 


During the water year ending September 30, 1970, 
the Geological Survey maintained 181 stations on 
104 streams in the Ohio River basin for the study 
of chemical and physical characteristics of surface 
water. Samples were collected daily and monthly 
at 95 of these locations for chemical-quality stu- 
dies. Samples also were collected less frequently 
at many other points. Water temperatures were 
measured continuously at 80 and daily at 63 sta- 
tions. Daily water temperatures were measured at 
most of the stations at the time samples were col- 
lected for chemical quality or sediment content. So 
far as practicable, the water temperatures were 
taken at about the same time each day. Quantities 
of suspended sediment are reported for 22 sta- 
tions. Sediment samples were collected one or 
more times daily at most stations, depending on 
the rate of flow and changes in stage of the stream. 
Particle-size distributions of sediments were deter- 
mined at 16 stations. The stream discharge re- 
ported for a composite sample is usually the 
average of daily mean discharges for the com- 
posite period. The discharges reported in the ta- 
bles of single analyses are either daily mean 
discharges or discharges obtained at the time sam- 
ples were collected and computed from a stage- 
discharge relation or from a discharge measure- 
ment. (Woodard-USGS) 

W76-02132 


SURFACE WATER SUPPLY OF THE UNITED 
STATES, 1966-70: PART 8. WESTERN GULF OF 
MEXICO BASINS--VOLUME 1. BASINS FROM 
MERMENTAU RIVER TO COLORADO RIVER. 
Geological Survey, Reston, Va. 

Available from Supt. of Doc, U.S. Govt. Printing 
Off, Washington, D.C. Water-Supply Paper 2122, 
1975, 1144 p, 1 fig. 


Descriptors: *Basic data collections, *Surface 
waters, *Streamflow, *Lakes, River basins, Gulf 
of Mexico, Louisiana, New Mexico, Texas, Ru- 





noff, Discharge(Water), Gaging stations, Flow 
measurement, Flow rates, Average flow, 
Hydrologic data, Lakes, Reservoirs. 

Identifiers: *Western Gulf of Mexico basins, Max- 
imum discharges, Minimum discharges. 


This volume is one of a series of 37 reports 
presenting records of stage and discharge of 
streams, and of stage and content of lakes and 
reservoirs in the United States during the 1966-70 
water years; it contains the records for gaging sta- 
tions and partial-record stations in the Western 
Gulf of Mexico basins, Mermentau River to 
Colorado River. This report is one of the second 
series of water-supply papers to be published on a 
5-year basis. The first series covered the 5-year 
period Oct: ber 1,. 1960, to September 30, 1965. 
This series covers the period October 1, 1965, to 
Septembe 30, 1970. The daily table for stream- 
gaging s'. ions cives the mean discharge for each 
day and) ‘ollov.ed by monthly and yearly summa- 
ries of total, average, maximum, and minimum 
discharges. (Woodard-USGS) 

W76-02133 


MAP SHOWING THICKNESS OF THE PERMI- 
AN (GUADALUPIAN) CAPTAIN AQUIFER, 
SOUTHEAST NEW MEXICO AND WEST 
TEXAS, 

Geological Survey, Albuquerque, N. Mex. 

W. L. Hiss. 

Open-file map, June 1975, 1 sheet, 16 ref. 


Descriptors: *Water wells, *Aquifers, *Maps, 
*New Mexico, *Texas, Groundwater resources, 
Aquifer characteristics, Petrology, Hydrogeology, 
Wells, Sites, Mapping, Geomorphology, Oil indus- 


try. 
Identifiers: *Captain aquifer(N Mex-West Texas). 


The Captain aquifer is an important source of the 
groundwater used for municipal, industrial, and 
agricultural purposes in the vicinity of Carlsbad, 
N. Mex. In addition, water pumped from this 
aquifer in southern Lea County, New Mexico, and 
Winkler and Ward Counties, Texas, is injected 
into other reservoirs by oil companies to increase 
the recovery of petroleum from partially depleted 
oilfields. A knowledge of the dimensions of the 
Captain aquifer in southeastern New Mexico and 
western Texas will be useful in programs designed 
to manage this important resource. This map, de- 
picting the position and thickness of the Captain 
aquifer, will also be helpful to petroleum compa- 
nies who may wish to control lost circulation while 
penetrating this porous and permeable unit as they 
explore for oil and gas in underlying strata. The 
aquifer is generally composed of relatively ‘clean’ 
carbonate rock, especially near the fore-reef edge. 
The locations of nearly 400 wells that have been 
drilled through the Captain aquifer within the pro- 
ject area, along with corresponding thickness of 
the aquifer penetrated in each well, are plotted. 
(Woodard-USGS) 

W76-02134 


WATER RESOURCES INFORMATION NEEDS 
FOR THE NORTHWEST FLORIDA WATER 
MANAGEMENT DISTRICT. 

Geological Survey, Tallahassee, Fla. 

For primary bibliographic entry see Field 4A. 
W76-02138 


GROUND-WATER LEVELS AND WELL 
RECORDS FOR CURRENT OBSERVATION 
WELLS IN IDAHO, 1974, 

Geological Survey, Boise, Idaho. 

H. G. Sisco. 

Idaho Department of Water Resources, Boise, 
Basic Data Release No 2, August 1975, 357 p, 16 
fig, 20 ref. 


Descriptors: *Observation wells, *Water wells, 
*Well data, *Water levels, *Idaho, Groundwater, 
Basic data collections, Aquifers, Petrology. 





This report contains well records, 1974 water level 
measurements, and well location maps for all ob- 
servation wells in Idaho maintained by the Geolog- 
ical Survey during the 1974 calendar year. For 
each well, the well description includes, if availa- 
ble, the following information: latitude-longitude 
number, local well number, owner, method of con- 
struction, use of well, type of well (artesian or 
water table), formal aquifer name or lithology and 
geologic age, diameter of casing, depth of well, 
depth of perforations or screen, altitude of land 
surface datum, remarks of unusual conditions af- 
fecting the water level, acknowledgment of out- 
side persons or agencies contributing data, anda 
description of the measuring point. (Woodard- 
USGS 


W76-02139 


REDWOOD NATIONAL PARK STUDIES DATA 
RELEASE NUMBER 1: REDWOOD CREEK, 
HUMBOLDT COUNTY, CALIFORNIA, SEP. 
TEMBER 1, 1973-APRIL 10, 1974, 

Geological Survey, Menlo Park, Calif. 

R. T. Iwatsubo, K. M. Nolan, D. R. Harden, and 
G. D. Glysson. 

Open-file report, October 1975. 123 p, 4 fig, 14 tab, 
48 ref. 


Descriptors: *Hydrologic data, *Surface waters, 
*Water quality, *National parks, *California, 
Ecosystems, Streamflow, Sediment transport, 
Sedimentation, Water temperature, Environmen- 
tal effects, Land use, Chemical analysis, Channel 
flow, Channel morphology. 

Identifiers: Redwood National Park(Calif), Hum- 
boldt County(Calif). 


An interdisciplinary study has been undertaken in 
Redwood National Park, Calif., to describe parts 
of the ecosystems and recent changes in the inten- 
sity of erosion and sedimentation, define 
processes that may alter the natural ecosystem, 
and assess the impact of recent road construction 
and timber harvest. This report is the first of a se- 
ries that will present data collected in this study. 
Stream-discharge and water-quality data were col- 
lected at 27 stations in the Redwood Creek 
drainage basin. Measurements included the fol- 
lowing variables: Stream stage and discharge; tur- 
bidity; sediment; onsite water-quality determina- 
tions of temperature, pH, total alkalinity, specific 
conductance, and dissolved-oxygen concentra 
tion; chemical analysis of water samples for major 
dissolved solids, selected trace elements, nitrogen 
and phosphorus, and organic carbon; coliform 
bacteria; benthic invertebrates; and seston. Addi- 
tional data include changes in geometry at 42 
stream-channel cross sections along Redwood 
Creek, distribution of erosional landforms in the 
drainage areas of six tributaries to Redwood 
Creek, and quantity and chemical composition of 
rain. (Woodard-USGS) 

W76-02144 


HYDROLOGIC DATA FOR COW BAYOU, 
BRAZOS RIVER BASIN, TEXAS, 1973, 
Geological Survey, Austin, Tex. 

J. K. VanZandt. 

Open-file report, May 1975. 74 p, 3 fig, 3 tab. 


Descriptors: *Hydrologic data, *Small 
watersheds, *Texas, *Streamflow, *Rainfall-r- 
noff relationships, Storms, Flood plains, Flood 
protection, Runoff, Flood control, Water storage, 
Hydrologic budget. 

Identifiers: “Cow Bayou(Tex), Mooreville(Tex). 


This report, which is the thriteenth in a series of 
basic-data reports published annually for the Cow 
Bayou study area, contains the rainfall, runoff, 
and storage data collected during the 1973 water 
year for the 85.0 sq mi area above the stream-gag- 
ing station Cow Bayou at Mooreville, Texas. The 
26 flood-retarding structures in the study area 
have a combined capacity of 15,510 acre-ft below 
flood-spillway crests and regulate floodflows from 
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an area of 42.7 sq mi, or approximately 50 percent 
of the drainage area. The physical data at each of 
the 26 floodwater-retarding structures above the 
stream-gaging station are summarized. The 
weighted-mean rainfall during the 1973 water year 
was 41.28 in., or 124 percent of the 15-year (1959- 
73) average of 33.24 in. Monthly rainfall ranged 
from 0.10 in. in August to 6.04 in. in September. 
Yearly mean discharge at the stream-gaging sta- 
tion was 48.9 cfs. compared with the 15-year 
average of 36.1 cfs. Annual runoff at the stream- 
gaging station was 35.410 acre-ft, or 7.81 in. Com- 
putations for three storm periods include detailed 
time breakdown of rainfall and discharge. Hydro- 
graphs and mass curves are drawn for illustrations. 
The storms selected occurred March 24, 1973, 
May 25, 1973, and June 3, 1973. (Woodard-USGS) 
W76-02145 


WATER-QUALITY ASSESSMENT OF THE IN- 
DIANA DUNES NATIONAL LAKESHORE, 1973- 
14 

Geological Survey, Indianapolis, Ind. 

For primary bibliographic entry see Field 2K. 
W76-02147 


PUBLIC AND INDUSTRIAL WATER SUPPLIES 
IN SOUTHERN MISSISSIPPI--1974, 

Geological Survey, Jackson, Miss. 

For primary bibliographic entry see Field 4A. 
W76-02148 


GROUND-WATER RESOURCES OF THE CAPE 
HATTERAS NATIONAL SEASHORE, NORTH 
CAROLINA, 

Geological Survey, Raleigh, N.C. 

M. D. Winner, Jr. 

For sale by USGS, Reston, Va 22092, price $1.00 
per set. Hydrologic Investigations Atlas HA-540, 
1975. 2 sheets, 5 ref. 


Descriptors: *Groundwater resources, *National 
seashores, *North Carolina, *Water supply, 
Hydrologic data, *Maps, Hydrographs, Aquifer 
characteristics, Groundwater movement, 
Hydrogeology, Water wells, Saline water-fresh- 
water interfaces, National parks. 
Identifiers: *Cape Hatteras 
Seashore(NC). 


National 


The fresh groundwater reservoir described in this 
2-sheet atlas of the Cape Hatteras National 
Seashore, N. C., consists of a water-table aquifer 
which extends from the land surface to the first 
confining beds of silt and clay, and confined or 
semi-confined aquifers beneath and between the 
silt and clay beds. The water-table aquifer ranges 
in thickness from 10 to 50 feet and averages about 
15 feet. The altitude of the water table averages 3 
feet above mean sea level along the narrow parts 
of the seashore, and is as high as 10 feet at Cape 
Hatteras. Rainfall is responsible for the occur- 
fence and maintenance of the fresh groundwater 
reservoir, and most rain water enters directly into 
the water-table aquifer with little or no surface ru- 
noff. The presence of salty water at relatively shal- 
low depths is a factor affecting the withdrawal of 
fresh groundwater, because any lowering of the 
head in the aquifer, either naturally or by pump- 
ing, produces a rise in the interface. Therefore, 
drawdown is the key to the recovery of fresh 
water in the seashore, and fresh-water recovery 
will be most efficient when drawdown is minimal. 
One method for accomplishing this is to spread 
withdrawals over a larger area with a horizontal 
well instead of concentrating the effect at a point 
as in a vertical well. (Woodard-USGS) 

W76-02149 


FLOODS IN THE FAJARDO-LUQUILLO AREA, 
NORTHEASTERN PUERTO RICO, 
7 ical Survey of Puerto Rico, San Juan. 

.J. Haire. 


RESOURCES DATA—Field 7 


Evaluation, Processing and Publication—Group 7C 


For sale by USGS, Reston, Va 22092, price $1.00 
per set. Hydrologic Investigations Atlas HA-545, 
1975. 1 sheet, 6 fig, 3 tab, 3 ref. 


Descriptors: *Floods, *Flood profiles, *Flood 
plains, *Flood data, *Puerto Rico, Hydrologic 
data, Flood frequency, *Maps, Hydrographs, 
Planning, Land use. 

Identifiers: *Fajardo-Luquillo area(PR). 


Factual and interpretive information are provided 
for major floods in the Fajardo-Luquillo area, 
Puerto Rico. The information is a technical basis 
on which the planner, engineer, administrator, or 
other interested persons can make decisions re- 
lated to land use and development compatible with 
the degree of flood risk. Data include tabulations 
of flood discharge and flood stage, flood profiles, 
and a map of the areas inundated by the floods of 
1960 in the Rio Fajardo basin; the floods in 1970 in 
the Rio Sabana, Rio Pitahaya and Rio Juan Martin 
basins; and the flood of 1972 in the Rio Mameyes 
basin. The areas of inundation are specifically for 
conditions that existed at the time of flood- 
frequency data is presented for selected sites. 
(Woodard-USGS) 

W76-02150 


GROUND-WATER FAVORABILITY AND SUR- 
FICIAL GEOLOGY OF THE MACHIAS-LUBEC 
AREA, WASHINGTON COUNTY, MAINE, 
Geological Survey, Augusta, Maine. 

G. C. Prescott, Jr. 

For sale by USGS, Reston, Va 22092, price $1.00. 
Hydrologic Investigations Atlas HA-535, 1974. 1 
sheet, 13 ref. 


Descriptors: *Groundwater resources, *Aquifer 
characteristics, *Water quality, *Water wells, 
*Maine, Water yield, Water level fluctuations, 


Hydrogeology, Surface-groundwater _relation- 
ships, *Maps. 
Identifiers: *Washington County(Maine), 


*Machias-Lubec area(Maine). 


This report of the Machias-Lubec area is one of a 
series describing the geologic and hydrologic con- 
ditions governing the occurrence of groundwater 
in Maine. The information is intended for those 
doing resource planning, or for those wishing to 
develop water supplies, particularly supplies large 
enough for public, industrial, or commercial use, 
from groundwater sources. The Machias-Lubec 
area includes about 330 sq mi in Washington Coun- 
ty on the eastern border of Maine. Included are 
parts or all of the following towns or townships: 
Cutler, Dennysville, East Machias, Eastport, Ed- 
munds, Lubec, Machias, Machiasport, Marion, 
Marshfield, Pembroke, Perry, Roque Bluffs, T. 18 
E.D., Trescott, Whiting, and Whitneyville. The 
depth of 218 bedrock wells ranged from 20 to 855 
feet. The average depth was 168 feet, and the 
median depth was 140 feet. Thirteen percent of the 
bedrock wells had a yield exceeding 15 gpm. Most 
of these were in the 51-to 100-foot depth range. 
The quality of the groundwater is generally good 
for most purposes. It is normally low in dissolved 
solids and soft. (Woodard-USGS) 

W76-02151 


LANDSAT, A SATELLITE SURFACE WATER 
DIVINING ROD, 

National Aeronautics and Space Administration, 
Houston, Tex. Lyndon B. Johnson Space Center. 
K. J. Hancock, and E. H. Schlosser. 

In: Papers from the Fall Convention, American 
Society of Photogrammetry, October 26-31, 1975, 
Falls Church, Virginia, p 375-380, (1975). 


Descriptors: *Remote sensing, *Surface waters, 
*Hydrologic data, “*Computer programs, 
*Mapping, Computers, Lakes, Data processing, 
Instrumentation, Data collections, Water, 
Hydrology, Surveys, Maps, Bodies of water. 
Identifiers: LANDSAT, DAM{(Detection and 
Mapping) package. 


89 


The DAM (Detection and Mapping) package was 
developed to provide accurate, up-to-date, 
economical and properly formatted maps of sur- 
face water using LANDSAT earth resources satel- 
lite digital data. The DAM package is an integrated 
system of computer programs, step-by-step 
manual procedures, and special graphic devices. 
The total procedure consists of acquiring the data, 
establishing the control network, specifying the 
map characteristics, and generating the maps. 
Using published LANDSAT catalogs, the user 
selects relatively cloud-free scenes over the areas 
of interest, and then orders computer tapes and 
positive transparencies, and appropriate maps. In 
the control network establishment step, the user 
selects 6 to 18 well-defined control points on a 
LANDSAT scene for which a computer program 
corrects the MSS coordinates. Map characteristics 
can then be specified and the computer programs 
perform the following operations: (1) adjust net- 
work and determine registration coefficients; (2) 
classify all pixels as water or non-water; (3) join 
classified data derived from separate tapes; (4) 
check all specifications and flag errors; and (5) re- 
gister, format, annotate and output all maps. 
(Robinett-Arizona) 

W76-02162 


FLOOD PLAIN MAPPING: PHOTOGRAMMET- 
RIC DATA FOR HYDROLOGY, 

Hurd (Mark) Aerial Surveys, Inc., Minneapolis, 
Minn. 

J. T. Dozzi. 

In: Papers from the Fall Convention, American 
Society of Photogrammetry, October 26-31, 1975, 
Falls Church, Virginia, p 633-639, (1975), 1 tab. 


Descriptors: *Flood plains, *Photogrammetry, 
*Mapping, *Aerial photography, *Flood profiles, 
Cross-sections, Maps, Photography, Surveys, 
Topography, Flood control, Flood protection, 
Hydrology, Flood plain zoning, Rivers, Streams, 
Floods, Cameras, Remote sensing, Terrain analy- 
sis, Elevation, Computer programs, Indirect flood 
measurement. 

Identifiers: *Flood plain mapping, Base maps, 
Mosaics, Orthophotos, Stereo photography. 


Because of the cost and time required for flood 
plain mapping using conventional techniques, it 
was envisioned that the stereo plotter could be 
utilized to develop data in a simple useable format 
for the hydrologist. Work was conducted with 
State-Federal agencies and consulting hydrologists 
to develop and utilize mapping techniques provid- 
ing elevation and base data necessary for the 
detailed flood plain studies. The method has been 
to photogrametrically digitize overbank valley 
cross sections on a data card format ready for the 
hydrologist’s step-backwater computer program. 
Base maps are prepared simultaneously in the 
form of line drawings, mosaics, or orthophotos. 
After the hydrologist has determined the eleva- 
tions for flood water profiles, the stereo models 
can be reset and the flooded area delineated by a 
sloping elevation line which represents where 
high-water intersects with high ground. Since 1968 
over 30 such flood plain mapping projects have 
been completed. (Robinett-Anzona) 

W76-02164 


REMOTE SENSING AS AN AID TO COMMUNI- 
TY DEVELOPMENT IN AN ARID AREA, 
Arizona Univ., Tucson. Office of Arid Lands Stu- 
dies. 

For primary bibliographic entry see Field 7B. 
W76-02165 


LINEAR PROGRAMMING ANALYSIS OF 
BRANCHED PIPE NETWORK, 

South Dakota State Univ., Brookings. Dept. of 
Agricultural Engineering. 

For primary bibliographic entry see Field 3F. 
W76-02366 








Field 7—RESOURCES DATA 


Group 7C—Evaluation, Processing and Publication 


WATER QUALITY MONITORING AND RIVER 
BASIN PLANNING: A CRITIQUE AND SOME 
RECOMMENDATIONS, 

Rutgers-The State Univ., New Brunswick, N.J. 
Div. of Urban Studies. 

For primary bibliographic entry see Field 5A. 
W76-02378 


RESULTS FROM THE CERC WAVE MEA- 
SUREMENT PROGRAM, 

Coastal Engineering Research Center, Fort 
Belvoir, Va. 

For primary bibliographic entry see Field 2L. 
W76-02400 


GENERATION OF HOURLY RAINFALL, 
Nigeria Univ., Nsukka. Dept. of Civil Engineering. 
For oor bibliographic entry see Field 2B. 
W76-0241 


ESTIMATING ENERGY BUDGET COM- 
PONENTS TO DETERMINE LAKE HURON 
EVAPORATION, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, Mich., Great Lakes Environmen- 
tal Research Lab. 

For primary bibliographic entry see Field 2D. 
W76-02425 


A NUMERICAL MODEL OF MATERIAL 
TRANSPORT IN SALT-WEDGE ESTUARIES, 
PART 1. DESCRIPTION OF THE MODEL, 
Geological Survey, Menlo, Park, Calif. 

For primary bibliographic entry see Field 2L. 
W76-02481 


A NUMERICAL MODEL OF MATERIAL 
TRANSPORT IN SALT-WEDGE ESTUARIES, 
PART II. MODEL COMPUTATION OF SALINI- 
TY AND SALT-WEDGE DISSOLVED OXYGEN 
IN THE DUWAMISH RIVER ESTUARY, KING 
COUNTY, WASHINGTON, 

Geological Survey, Tacoma, Wash. 

For primary bibliographic entry see Field 2L. 
W76-02482 


SURFACE WATER SUPPLY OF THE UNITED 
STATES, 1966-70: PART 2. SOUTH ATLANTIC 
SLOPE AND EASTERN GULF OF MEXICO 
BASINS--VOLUME 1. BASINS FROM JAMES 
RIVER TO SAVANNAH RIVER. 

Geological Survey, Reston, Va. 

Available from Supt of Documents, GPO, Wash, 
DC, 20402, price $6.60 (paper copy). Water-Supply 
Paper 2104, 1974. 1018 p, 1 fig. 


Descriptors: *Basic data collections, *Surface 
waters, *Streamflow, *Lakes, Southeast U.S., 
Georgia, North Carolina, South Carolina, Vir- 
ginia, Runoff, Discharge(Water), Gaging stations, 
Flow measurement, Flow rates, Average flow, 
Reservoirs, Water levels, Hydrologic data. 
Identifiers: Maximum discharges, Minimum 
discharges. 


This is one of a series of 37 reports presenting 
records of stage and discharge of streams, and of 
stage and contents of lakes and reservoirs in the 
United States during the 1966-70 water years; it 
contains the records for gaging stations and par- 
tial-record stations in the South Atlantic slope and 
eastern Gulf of Mexico basins, James River to 
Savannah River. This report is one of the second 
series of water-supply papers to be published on a 
5-year basis. The first series covered the 5-year 
period October 1, 1960, to September 30, 1965. 
This series covers the period October 1, 1965, to 
September 30, 1970. The daily table for stream- 
gaging stations gives the mean discharge for each 
day and is followed by monthly and yearly sum- 
maris of total, average, maximum, and minimum 
See (Woodard- USGS) 


LIMNOLOGICAL DATA FOR DONNER LAKE, 
CALIFORNIA, MAY 1973 THROUGH 
DECEMBER 1973, 

Geological Survey, Sacramento, Calif. 

For primary bibliographic entry see Field 2H. 
W76-02487 


SOLID-WASTE DISPOSAL SITES IN RELA- 
TION TO WATER RESOURCES IN THE SEAT- 
TLE-TACOMA URBAN COMPLEX AND 
VICINITY, WASHINGTON, 

Geological Survey, Tacoma, Wash. 

R. T. Wilson. 

Open-file report 75-344 (Basic-Data Contribution 
6), 1975. 1 sheet, 1 map, 1 fig, 1 tab, 17 ref. 


Descriptors: *Water pollution sources, 
*Groundwater, *Solid wastes, *Waste dumps, 
*Washington, Hydrologic data, Path of pollutants, 
Groundwater movement, Leachate, Environmen- 
tal effects, Urbanization, Streams, Hydrogeology, 
Water quality, *Maps. 

Identifiers: *Seattle-Tacoma area(Wash). 


Solid-waste deposits are adversely affecting the 
environment in the Puget Sound basin, Washing- 
ton, especially water resources at and near 
disposal sites. An adequate evaluation of the en- 
vironmental impact of solid-waste disposal in the 
basin requires reliable data on waste deposits and 
their environmental setting. As an acid to such 
evaluation, this report (1) presents an inventory of 
currently active, many former (inactive), and a 
few planned solid-waste disposal sites; (2) pro- 
vides information about the active sites in relation 
to some features of the local environment; and (3) 
discusses relationships between  solid-waste 
disposal and water quality in a rapidly urbanizing 
part of the Puget Sound region. Also presented is a 
graphic portrayal of some undesirable results of 
solid-waste disposal in areas of moderately perme- 
able rock materials. (Woodard-USGS) 

W76-02489 


HYDROLOGIC UNIT MAP--1974, STATE OF 
IDAHO. 

Geological Survey, Reston, Va. 

For sale by USGS, Reston, Va 22092, price $1.25. 
Hydrologic Unit Map, 1975. 1 sheet, 1 map. 


Descriptors: *Maps, *Hydrology, *Idaho, Water 
resources, Data collections, Planning, Hydrologic 
systems, Regions, Land resources. 

Identifiers: *Hydrologic unit maps(Idaho), 
*Hydrologic boundaries, Subregions, Accounting 
units, Cataloging units. 


This map and accompanying table show Hydrolog- 
ic Units in Idaho that are t:asically hydrographic in 
nature. The Cataloging Units shown will supplant 
the Cataloging Units previously used by the U.S. 
Geological Survey in its Catalog of Information on 
Water Data (1966-72). The Regions, Subregions 
and Accounting Units are aggregates of the 
Cataloging Units. The Regions and Subregions are 
currently (1974) used by the U.S. Water Resources 
Council for comprehensive planning, including the 
National Assessment, and as a standard geo- 
graphical framework for more detailed water and 
related land-resources ‘planning. The Accounting 
Units are those currently (1974) in use by the U.S. 
Geological Survey for managing the National 
Water Data Network. (Woodard-USGS) 
W76-02490 


pot uaa UNIT MAP--1974, STATE OF 
NEVA 

Geological Survey, Reston, Va. 

For sale by USGS, Reston, Va 22092, price $1.25. 
Hydrologic Unit Map, 1975. 1 sheet, 1 map. 


Descriptors: *Maps, *Hydrology, *Nevada, Water 
resources, Data collections, Planning, Hydrologic 
systems, Regions, Land resources. 





Identifiers: *Hydrologic unit maps(Nev), 
*Hydrologic boundaries, Subregions, Accounting 
units, Cataloging units. 


This map and accompanying table show Hydrolog- 
ic Units in Nevada that are basically hydrographic 
in nature. The Cataloging Units shown will sup- 
plant the Cataloging Units previously used by the 
U.S. Geological Survey in its Catalog of Informa- 
tion on Water Data (1966-72). The Regions, Subre- 
gions and Accounting Units are aggregates of the 
Cataloging Units. The Regions and Subregions are 
currently (1974) used by the U.S. Water Resources 
Council for comprehensive planning, including the 
National Assessment, and as a standard geo- 
graphical framework for more detailed water and 
related land-resources planning. The Accounting 
Units are those currently (1974) in use by the U.S. 
Geological Survey for managing the National 
Water Data Network. (Woodard-USGS) 
W76-02491 


LIMNOLOGICAL DATA REPORT FOR THE 
MAINE DEPARTMENT OF ENVIRONMENTAL 
PROTECTION--U.S. GEOLOGICAL SURVEY 
COOPERATIVE LAKE STUDIES PROJECT, 
Geological Survey, Augusta, Maine. 

D. J. Cowing, and M. Scott. 

Open-file report, October 1975. 135 p, 1 fig, 3 tab, 
10 ref. 


Descriptors: *Limnology, *Lakes, *Water quality, 
*Epilimnion, *Maine, Lake morphometry, Data 
collections, Physical properties, Chemical proper- 
ties, Biological properties, Chemical analysis, 
Sampling, Pollutant identification. 


The report contains physical, chemical, and 
biological information collected on 43 Maine lakes 
during the 1974 calendar year. Methods for the col- 
lection and analysis of the hydrologic data are out- 
lined. Physical characteristics listed include 
drainage area, surface area, surface elevation, 
volume, maximum depth, mean depth, epilimnion 
depth, epilimnion volume, and length of shoreline. 
Water-quality analyses are listed for up to 27 
parameters on the lake sample sites and 3 parame- 
ters on flowing tributaries. Biological analyses in- 
clude phytoplankton data for 35 of the study lakes 
and bacterial data on selected tributaries. 
(Woodard-USGS) 

W76-02492 


WATER TEMPERATURE-INFLUENTIAL FAC- 
TORS, FIELD MEASUREMENT, AND DATA 
PRESENTATION, 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 2K. 
W76-02494 


GROUND-WATER RESOURCES OF ORAN- 
GEBURG COUNTY, SOUTH CAROLINA, 
Geological Survey, Columbia, S.C. 

For primary bibliographic entry see Field 4B. 
W76-02496 


A DIGITAL-COMPUTER MODEL FOR ESTI- 
MATING DRAWDOWNS IN THE SANDSTONE 
AQUIFER IN DANE COUNTY, WISCONSIN, 
Wisconsin Geological Survey, Madison. 

For primary bibliographic entry see Field 4B. 
W76-02498 


COMPUTERIZED REDUCTION OF 
METEOROLOGIC MEASUREMENTS FROM 
IRRIGATED AND NONIRRIGATED PLOTS IN 
CENTRAL UTAH, 
Brigham Young Univ., 
Zoology. 

F. L. Andersen, and P. R. Roper. 

Great Basin Naturalist, Vol 35, No 2, p 203-230, 
June 30, 1975. 18 fig, 5 tab, 8 ref, 1 append. 


Provo, Utah. Dept. of 





Desc 


gram 
*Mic 
plant 
Mete 
tion( 
Evap 
perat 
Ident 
prog) 


Two 
deve! 
mete 
plots 
and | 
ries ¢ 


midit 
wind 
weat 
unde 
face 

bles 

tion, 
mete 


tures 
soil : 
surfé 
plot 
mois 


perc: 
addit 
emp! 
tion 

livin; 
W76 


8. I 








ev) ), 


ting 


log- 
phic 
sup- 
the 
rma- 
ibre- 
’ the 


rces 
y the 
geo- 


iting 
US. 


‘onal 


ality, 
Data 
yper- 
ysis, 


and 
lakes 
> col- 

; Out- 
clude 
tion, 
inion 
sline. 
0 27 
ame- 
*s in- 
lakes 
aries. 


FAC- 
ATA 


RAN- 


eSTI- 
‘ONE 


OF 
ROM 
'S IN 


ot. of 


3-230, 





Descriptors: *Irrigation effects, *Computer pro- 

s, *Data processing, *Meteorological data, 
*Microenvironment, Irrigated land, Soil-water- 
plant relationships, Environmental effects, 
Usteorology, Weather data, Precipita- 
tion(Atmospheric), Soil moisture, Humidity, Dew, 
Evaporation, Cloud cover, Wind velocity, Tem- 
perature, Evapotranspiration, *Utah, Irrigation. 
Identifiers: Provo(Utah), FORTRAN IV computer 
program. 


Two FORTRAN IV computer programs were 
developed to facilitate the reduction of 
meteorologic data from irrigated and nonirrigated 
plots at Provo, Utah. The first program compiles 
and tabulates daily, monthly, and yearly summa- 
ries of precipitation as rain and/or snow, snowfall, 
total snow cover, soil moisture, dew, relative hu- 
midity, potential evaporation, cloud cover, and 
wind. Temperature is tabulated for a standard 
weather shelter, on bare ground, at the soil surface 
under grass cover, and 5 cm beneath the soil sur- 
face under grass cover. The second program ena- 
bles complete computerized (Calcomp) construc- 
tion, labeling, and graphing of 10 different 
meteorologic measurements and 3 calculated com- 
parisons of temperature means. Mean tempera- 
tures for 5 cm beneath the soil surface and at the 
soil surface under grass cover, and on a bare soil 
surface were consistently lower on the irrigated 
plot compared to the nonirrigated area. Soil 
moisture was higher (22.7 percent moisture) on the 
irrigated area compared to the nonirrigated (9.4 
percent moisture). The other meteorologic data, in 
addition to temperature and soil moisture, 
emphasize the marked beneficial impact of irriga- 
tion in creating favorable microenvironments for 
living organisms. (Robinett-Arizona) 

W76-02500 


8. ENGINEERING WORKS 
8B. Hydraulics 


FLOODFLOW CHARACTERISTICS AT 
PROPOSED BRIDGE SITE ON MOHAWK 
RIVER, WHITESBORO, NEW YORK, 

Geological Survey, Albany, N.Y. 

For primary bibliographic entry see Field 4A. 
W76-02136 


FLOODFLOW CHARACTERISTICS AT 
PROPOSED BRIDGE SITE ON WEST BRANCH 
DELAWARE RIVER, DELHI, NEW YORK, 
Geological Survey, Albany, N.Y. 

For primary bibliographic entry see Field 4A. 
W76-02137 


CAPACITIES OF STACKS IN SANITARY 
DRAINAGE SYSTEMS FOR BUILDINGS, 
National Bureau of Standards, Washington, D.C. 
R.S. Wyly, and H. N. Eaton. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as COM-75- 
10045, $4.50 in paper copy, $2.25 in microfiche. 
National Bureau of Standards MN 31, July 3, 1961. 
52 p, 41 fig, 16 tab, 20 ref, 3 append. (Reprinted 
with corrections June 1965). 


Descriptors: *Plumbing, *Hydraulics, Hydraulic 

engineering, Drains, Drainage, Drainage systems, 
low, Pipes. 

Identifiers: Drainage stacks, Pipe sizes. 


An adequate knowledge of the hydraulics and 
pneumatics of building drainage systems is neces- 
sary for the computation of the minimum sizes of 
pipes that can be used satisfactorily in the various 
parts. Experimental studies of the hydraulics and 
pneumatics of plumbing systems conducted at the 
National Bureau of Standards and other laborato- 
ties since 1921 on the capacities of stacks and 
horizontal branches are discussed. The application 


of research results to the computation of loads for 
drainage and vent stacks is illustrated. Some of the 
loadings found in current tables of plumbing codes 
are compared with loadings computed in this 
paper. Conclusions are presented in the following 
areas: intererence of flows at junctions of drainage 
stack and horizontal branches; flow capacities of 
drainage stacks; air flow in drainage systems; 
loading tables; distribution of air and water in 
cross sections of drainage stacks; velocity dis- 
tribution of water in cross sections of drainage 
stacks; and, pneumatic pressures within drainage 
stacks. Additional research is needed on design 
flow and ~ 1. capacity problems. (Orr-FIRL) 
W76-02201 


INVESTIGATION OF THE HYDRAULICS OF 


HORIZONTAL DRAINS IN’ PLUMBING 
SYSTEMS, 
National Bureau of Standards, Washington, D.C. 
R. S. Wyly. 


Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as COM-75- 
10046, $4.00 in paper copy, $2.25 in microfiche. 
National Bureau of Standards MN 86, December 
18, 1964. 38 p, 26 fig, 23 tab, 18 ref, 4 append. 


Descriptors: *Sewers, *Plumbing, *Hydraulics, 
Hydraulic engineering, Hydraulic design, Pipes, 
Drains, Hydraulic gradient, Flow. 


An investigation of the hydraulics of flow in ex- 
perimental equipment which simulated nominally 
horizontal simple and branching drains of plumb- 
ing systems is discussed. It is necessary to know 
the hydraulics of these drains when building sani- 
tary drainage systems in order to rationally deter- 
mine the minimum pipe sizes for these systems. 
Information concerning the hydraulics of sanitary 
building drains and building sewers as well as 
some of the factors which affect their hydraulic 
capacities are reported. Conclusions are presented 
for the following areas: estimating hydraulic 
capacity; design of plumbing systems with 
minimum venting; utilization of field data and of 
data on surge attenuation; effect of surge-duration 
time, drain slope, and other factors on hydraulic 
capacity; surge-flow capacities of simple drains; 
steady flow capacities of compound drains; 
capacities for surge flow superimposed on steady 
flow; and, computation of allowable fixture-unit 
loads. There is a need for further research in this 
area, especially in relation to hydraulic per- 
formance of drain systems as affected by steep 
slopes, drain storage volume, energy losses at 
stack bases, attenuation of water depths and 
discharge rates in long drains, and large drain 
diameters. The results of this investigation have 
important applications for the writing of plumbing 
codes and handbooks with respect to the optimum 
plumbing loads on building drains and building 
sewers. (Orr-FIRL) 

W76-02218 


IRRIGATION CANAL, WATER-WITHDRAWAL 
WEIR, 

For primary bibliographic entry see Field 3F. 
W76-02248 


EFFICIENT AND NONPOLLUTING METHOD 
FOR RECOVERING GEOTHERMAL HEAT 
ENERGY, 

For primary bibliographic entry see Field 4B. 
W76-02255 


LINEAR PROGRAMMING ANALYSIS OF 
BRANCHED PIPE NETWORK, 

South Dakota State Univ., Brookings. Dept. of 
Agricultural Engineering. 

For primary bibliographic entry see Field 3F. 
W76-02366 
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ENGINEERING WORKS—Field 8 
Hydraulics—Group 8B 


SURFACE ROUGHNESS EFFECTS ON THE 
MEAN FLOW PAST CIRCULAR CYLINDERS, 
Iowa Univ., Iowa City. Inst. of Hydraulic 
Research. 

O. Guven, V. C. Patel, and C. Farell 

ITHR Report No 175, May 1975, 184 Pp, 78 fig, 30 
tab, 40 ref, 2 append. NSF GK-35795. 


Descriptors: *Roughness(Hydraulic), *Fluid 
mechanics, *Drag, *Pressure drag, *Laboratory 
tests, *Flow around objects, Boundary layers, 
Reynolds number, Cooling towers, Analysis, 
Design data, Flow separation, Turbulence, 
Velocity. 

Identifiers: *Drag coefficients, Aerodynamics, 
phe ay distribution, Pressure coefficients, Wind 
tunnels. 


The effects of surface roughness on the mean 
pressure distribution and the boundary-layer 
development on a circular cylinder in a uniform 
stream were investigated experimentally. Sand- 
paper roughness and rectangular meridional ribs 
were tested over a Reynolds-number range from 
70,000 to 550,000. The effects of rib roughness 
were similar to those to distributed roughness. In 
the case of large ribs, strong local effects were ob- 
served. Results were examined in the light of 
boundary-layer theory and previous data, and 
were supported by this analysis. Special attention 
was given to variations in the drag coefficient and 
pressure-distribution parameters with surface 
roughness at large Reynolds numbers. When the 
Reynolds number exceeded a certain value, deter- 
mined by the roughness, the pressure distribution 
became dependent only on the roughness 
geometry. Substantial reductions in the magnitude 
of the minimum pressure coefficient on large 
cylindrical structures, such as hyperbolic cooling 
towers, were shown to be obtainable by roughen- 
ing the external surface with meridional ribs. The 
results also indicated that pressure distributions on 
prototypes could be reproduced on scaled models 
by employing a proper combination of Reynolds 
number and surface roughness. Experiments were 
also performed with a rough-walled cylinder and 
movable side-walls to study the influence of wind- 
tunnel blockage on the pressure distribution. The 
results, described in an appendix, verified a 
blockage-correction procedure proposed previ- 
ously. (Adams-IS WS) 

W76-02402 


AN EMPIRICAL DESCRIPTION OF WALL JET 
VELOCITY PROFILES, 

Indian Inst. of Tech., Madras (India), Dept. of Ap- 
plied Mechanics. 

N. V. C. Swamy, B. H. L. Gowda, and N. 
Chandrashekhar. 

Indian Journal of Technology, Vol 13, No 3, p 103- 
106, March 1975, 6 fig, 1 tab, 10 ref. 


Descriptors: ‘*Jets, *Velocity, *Friction, 
*Turbulent flow, Dimensions, Boundary layers, 
Shear stress, Viscosity, Equations. 

Identifiers: *Wall jets, *Empirical relation, Two- 
dimensional, Radial, Three-dimensional, Skin fric- 
tion. 


An empirical expression was proposed to describe 
the velocity profiles of two-dimensional, radial, 
and three-dimensional wall jets. Comparison with 
available experimental data showed that the em- 
pirical expression represented the velocity profile 
quite well for the three types. The values of skin 
friction obtained using the proposed function at 
points very close to the wall were also discussed. 
(Bhowmik-ISWS) 

W76-02407 


TOPOLOGICALLY RANDOM CHANNEL NET- 
WORKS IN THE PRESENCE OF ENVIRON- 
MENTAL CONTROLS, 

New South Wales Univ., Kensington (Australia). 
School of Geography. 

A. D. Abrahams. 





Field 8—ENGINEERING WORKS 
Group 8B—Hydraulics 


Geological Society of America Bulletin, Vol 86, 
No 10, p 1459-1462, October 1975, 1 fig, 5 tab, 23 
ref. 


Descriptors: *Channel morphology, *Channel 
flow, *Stochastic processes, *Geomorphology, 
*Environmental control, Statistical methods, 
Microclimatology, Geologic control, Pleistocene 
epoch, Streams, Networks, Australia. 

Identifiers: *Channel networks, Topology, Stream 
numbers, *New South Wales(Australia). 


In areas where environmental controls have a 
preferred orientation, certain topologically distinct 
channel networks may be promoted where net- 
works of a given magnitude flow in one direction 
and inhibited where they flow in another; but these 
biases in network topology may compensate for 
one another so effectively that they do not give 
rise to identifiable systematic deviations from 
topological randomness. This theme was illus- 
trated by analyses of magnitude-4 channel net- 
works from three areas in southeastern Australia. 
Goodness-of-fit tests indicated that the exhaustive 
samples of networks from these areas could have 
been drawn from topologically random popula- 
tions. However, similar tests applied to subsam- 
ples selected according to network flow direction 
revealed biases in network topology in two of the 
areas. These biases, which were apparently due to 
microclimatic controls, signified that, although the 
networks in each area may belong to a topologi- 
cally random population, they are not composed 
¢ neal merging stream channels. (Singh- 
I 


W76-02408 


SEDIMENT TRANSPORT IN SMOOTH FIXED 
BED CHANNELS, 

Newcastle upon Tyne Univ., (England). Dept. of 
Civil Engineering. 

P. Novak, and C. Nalluri. 

Journal of the Hydraulics Division, American 
Society of Civil Engineers, Vol 101, No HY9, 
Proceedings Paper 11556, p 1139-1154, September 
1975. 10 fig, 17 ref, 2 append. 


Descriptors: *Sediment transport, *Sediment 
load, *Hydraulics, *Tractive forces, *Open chan- 
nel flow, Flumes, Conduits, Slopes, Laboratory 
tests, Sewers, Bed load, Analytical techniques, 
Sediments, Shear stress, Flow. 

Identifiers: *Incipient motion, Critical velocity. 


Incipient motion of discrete particles resting on a 
fixed smooth channel bed and sediment transport 
as bed load were investigated in circular conduits 
and rectangular flumes with free surface flow. The 
investigations were carried out in a tilting flume 
and the flow patterns and sediment movement 
were observed in a glass section. Equations for the 
critical velocity and critical shear stress were 
derived. These equations enabled a comparison 
with criteria generally adopted for movable beds. 
A higher value of critical velocity or shear stress 
was indicated for a rectangular channel than for a 
channel with circular cross section. A dimension- 
less plot of critical velocity and flow depth was ob- 
tained, suggesting that a full correlation for in- 
cipient motion of sediment particles in any con- 
veyance shape with a fixed smooth bed is valid. 
The engineering implications of these results were 
examined, with the conclusion that the critical 
velocities obtained were appreciably lower than 
those normally adopted, for example, in sewer 
design. (Singh-ISWS) 

W76-02409 


TURBULENT DENSE PLUMES IN A LAMINAR 
CROSS FLOW, 

McGill Univ., Montreal (Quebec). Dept. of Civil 
Engineering and Applied Mechanics. 

V.H. Chu. 

Journal of Hydraulic Research, Vol 13, No 3, p 
263-279, 1975. 6 fig, 1 tab, 14 ref. 





Descriptors: *Jets, *Laminar flow, *Entrainment, 
*Circulation, *Model studies, Laboratory tests, 
Buoyancy, Vortices, Turbulence, Flow, Mixing, 
Drag, Velocity, Density. 

Identifiers: *Turbulent dense plumes, Mechanistic 
models. 


Turbulent ‘dense plumes’ in a laminar cross flow 
were simulated in the laboratory by injecting 
saline solution vertically upward into an open 
channel flow. In the experiment, the large scale 
vortex-like circulation, responsible for turbulent 
entrainment of the cross flow into the plume, was 
observed to reverse after the plume reaches the 
peak and descends. The experiment was per- 
formed to verify an entrainment theory in the 
study of buoyant forced-plumes in cross flow. The 
theory, which involves only one unknown parame- 
ter--the entrainment coefficient, was based on a 
mechanistic model which describes the formation 
of the circulation of the vortex pair in the plume. 
In comparing the theory with the experiment, the 
entrainment coefficient for dense plume was 
found to be a constant, approximately equal to 0.5. 
The same constant was obtained for momentum 
jets and buoyant plumes. (Singh-ISWS) 
W76-02418 


A CONTRIBUTION TO THE STUDY OF VOR- 
TEX RIPPLES, 

Cambridge Univ. (England). Dept. of Engineering. 
J. F. A. Sleath. 

Journal of Hydraulics Research, Vol 13, No 3, p 
315-328, 1975, 4 fig, 13 ref. 


Descriptors: *Waves(Water), *Vortices, 
*Numerical analysis, *Sediment transport, 
*Mixing, Wavelengths, Turbulence, Model stu- 
dies, Analytical techniques, Hydraulics, Flow, 
Ripple marks, Laminar flow. 

Identifiers: * Vortex ripples, Fluid drift. 


The fluid velocities close to a two-dimensionally 
rough bed in oscillatory flow were solved by nu- 
merical solution of the equation of vorticity. It was 
observed that the fluid close to the bed drifts 
towards the crests, and it was suggested that this 
provides a mechanism for the formation of vortex 
ripples by water waves. On the assumption that 
the ripples which form correspond to maximum 
fluid drift towards the crest, a theoretical relation- 
ship was derived for ripple wavelength in terms of 
the flow parameters. This relationship showed 
quite good agreement with experimental results 
for ripples when sediment exchange between ad- 
jacent crests was small. The most notable omis- 
sion from the theoretical model was the neglect of 
turbulence. The fact that the difference between 
the theoretical curve and the experimental results 
was small added weight to the suggestion that the 
flow continues to be dominated by the large-scale 
mixing by vortex formation and decay. (Singh- 


ISWS) 
W76-02419 
8C. Hydraulic Machinery 


PUMPS AND VALVES FOR THE WATER IN- 
DUSTRY. 
Water Services, Vol 79, No 954, p 333-334, August 
1975, | fig. 


Descriptors: *Pumps, *Sewerage, * Valves, Water 
treatment, Waste water treatment, Flow rates, 
Sewage treatment, Treatment facilities, Sealants. 
Identifiers: Dry weather flow. 


Several pumps and valves for sewerage and water 
treatment have been developed in Great Britain. A 
new Tuke and Bell, Rolls Rotary positive displace- 
ment crude sewage pump was designed to solve 
large flow problems at pump fed, small sewage 
treatment plants. Each pump is rated at the 
preferred 1.5 times dry weather flow; a duty assist 
pump can provide a back-up three times dry 





weather flow when required. In another case, the 
problem of controlling sewage flow to a temporary 
treatment system has been solved with close cou- 
pled Freway vertical spindle pumps. These ab- 
stract a proportion of crude sewage at the inlet 
works in order to provide a constant BOD load on 
the temporary plant. Relief valves to ensure safety 
against external hydraulic pressures, particularly 
from high water tables in treatment tanks and 
pools, were also described. An 80-mm upward 
pressure relief valve has also been patented, which 
has flexible sealing faces to maintain an effective 
seal in the presence of sand and silt. (Kramer- 


FIRL) 
W76-02173 


BIG BACKHOE BOOSTS SEWER FOOTAGES. 
Roads and Streets, Vol 118, No 10, p 102-104, Oc- 
tober, 1975. 


Descriptors: *Sewerage, *Sewers, *Pipes, 
*Construction equipment, Pipelines, Pumps, De- 
watering, Installation, Concrete pipes, New Jer- 


sey. 
Identifiers: Hydraulic backhoe, Trenching. 


High-speed trenching and setting of sewer pipes 
near Lakewood, New Jersey, has been achieved 
with a 5 cu yd hydraulic backhoe. The 60-in 
concrete pipe is being installed at 250 to 400 ft per 
nine-hour day in open country. A total of 30,000 ft 
of interceptor sewer pipe are being installed, 
mostly into open trench work. After the trench is 
cut and excess spoil is side-cast, dewatering is ac- 
complished, using submersible pumps to bring 
down the water table. Special problems in this pro- 
ject involved: the 200-ft crossing of a shallow lake, 
completed by setting pipe between two lines of 
sheeting that formed a cofferdam; the jacking of 
heavy-walled 66-in concrete pipe at seven 70-ft in- 
tervals under highway and rail traffic crossings; 
and the steps required to protect the environment 
from noise and dust in urban areas. (Kramer- 
FIRL) 

W76-02203 


BACKHOE AND LOADER TEAM UP ON 
UNUSUAL SEWAGE SYSTEM. 

Roads and Streets, Vol 118, No 10, p 110, Oc- 
tober, 1975. 


Descriptors: *Septic tanks, *Waste water treat- 
ment, *Construction, *Sewerage, Engineering, 
Drainage, Pipes, Installation. 

Identifiers: *Backhoes. 


Sommer Construction Company of Nampa, Idaho, 
is building three large septic tanks to service an 80- 
home development, each tank servicing 27 homes. 
These septic tanks are each 8 ft high, 12 ft wide 
and 30 ft long, and are being constructed with a 3/4 
cu yd P and H backhoe and a 2 1/2 yd loader. As 
the backhoe excavates, the loader moves spoil 50 
ft back from the excavation. The loader than 
places a gravel base and drain pipes before the 
cast-in-place tank is installed. Excavations for the 
tanks measure 12 ft deep, 20 ft wide, and 36 ft 
long. The backhoe initially excavates a 12 ft deep, 
10 ft wide, and 36 ft long section, then moves to 
complete the other half. Drain beds measure 12 ft 
deep, 30 ft wide, and 78 feet long, and excavation 
for both the tanks and drain beds requires about 
one week. After completing the excavation, a 10 
cu yd dump truck hauls the gravel for bedding. A 
loader spreads the bedding and drain pipes can 
then be laid on a flat grade, and covered with 
another gravel layer. At the end of the construc- 
tion process, the excavated material is returned to 
the hole by the loader. (Kramer-FIRL) 
W76-02204 


EVALUATION OF ICE MANAGEMENT 
PROBLEMS ASSOCIATED WITH OPERATION 
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OF A MECHANICAL ICE CUTTER ON THE 
MISSISSIPPI RIVER, 

Cold Regions Research and Engineering Lab., 
Hanover, N.H. 

G. D. Ashton. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as AD-A002 
058, $4.00 in paper copy, $2.25 in microfiche. Spe- 
cial Report 214, October 1974. 37 p, 22 fig, 7 tab, 
29 ref. Coast Guard MIPR Z-70099-3-32744. 


Descriptors: *Mississippi River, *Ice, 
*Navigation, Rivers, Ice loads, Ice breakup, Ice 
jams, Ice cover, Inland waterways, Navigable 
waters, Navigable rivers, Cold regions, Freezing. 
Identifiers: *Mechanical ice cutters, Icebreakers. 


Ice management problems associated with opera- 
tion of a mechanical ice cutter for use in icebreak- 
ing as an aid to winter navigation were examined. 
The study concentrated on effects occurring after 
the cutting operation. Included in the evaluation 
were assessments of refreezing rates, movement 
and disposition of the slabs produced by the 
cutting, and examination of effects related to ice 
jams. The evaluation was specific to the upper 
Mississippi River, in particular Pool 19 above 
Lock and Dam 19 at Keokuk, Iowa. It was found 
that most ice production during a winter occurs 
during a small fraction of the period of ice cover; 
hence, removal after these short periods may 
allow navigation to proceed for significant winter- 
time periods. A relation was found between cut 
slab dimensions and critical velocity to move them 
that will enable estimates to be made of accumula- 
tion. Breakage of adjacent ice by vessel waves was 
found to impose a possible restraint on vessel 
speed but not a serious one. (Sims-ISWS) 
W76-02396 


8F. Concrete 


A FAIL-SAFE SUBAQUEOUS CONCRETE 
SEWER, 
Ameron Pipe Products Group, El Monte, Calif. 
Southern California Div. 

G. G. Emerson. 

Civil Engineering-ASCE, Vol 45, No 9, p 77-78, 
September, 1975, 1 fig. 


Descriptors: *Sewers, *Joints(Connections), 
*Pipelines, *Construction materials, *Concrete, 
Installation, Waste water treatment, California. 

Identifiers: Sewerage collection, San Diego(Calif). 


To improve collection system for the city of San 
Diego, it was necessary to add a second force 
main. Because the new pipeline would travel two 
miles subaqueously along the floor of the San 
Diego Bay, very stringent specifications for a leak- 
proof sewer force main were required. A concrete 
and steel joint was developed of a design using 
three 0-ring gaskets and both bell and spigot ele- 
ments at each end of each pipe section. The pipe it- 
self is made of a rod-wrapped steel cylinder and 
cage and is encased in a 13-inch wall of vertically 
cast concrete. The configuration of a double mated 
joint system with a single O-ring gasket around a 
steel spigot and two O-ring gaskets around a dou- 
bled grooved concrete spigot provides a water- 
- seal, protecting the steel joint rings from the 
effects of salt water. A unique minus-pressure 
technique is used to join the two pipe sections 
under water during installation. To place the 
pipeline in its location at San Diego Bay, material 
was dredged from the bay flood and released as 
native backfill over the pipe; the trench created 
was graded for pipe installation, and the pipe was 
submerged. When all three O-rings were in proper 
contact, as determined with a gage, a vacuum line 
was applied between the bells to pull the joint into 
a total, water-tight seal. An average of four 57-ton 
Pipe sections were installed per day. Internal test- 
ing of each pipe joint plus cleaning of the annular 
space between O-ring gaskets were also per- 
formed. (Kramer-FIRL) 

W76-02171 


8G. Materials 


ERTS-1 DATA IN SUPPORT OF THE NA- 
TIONAL PROGRAM OF INSPECTION OF 


DAMS, 

National Aeronautics and Space Admistration, 
Houston, Tex. Lyndon B. Johnson Space Center. 
For primary bibliographic entry see Field 7C. 
W76-02029 


SEWER 
TECHNIQUE, 

Department of Public Works, Toronto (Ontario). 
A. W. Pellegrino. 

The American City and County, Vol 90, No 9, p 
86-87, September 1975. 


LINING--THE TORONTO 


Descriptors: *Plastic pipes, *Repairing, *Sewers, 
*Equipment, Pipelines, Maintenance, Infiltration, 
Equipment, Cleaning, Canada. 

Identifiers: *Reaming, *Television inspection, 
Toronto(Ont). 


A technique has been developed for increasing 
flow capacity in deteriorating sewer lines by the 
insertion of high density polyethylene pipe. This 
rehabilitation technique was used by the city of 
Toronto and was found to increase sewer capaci- 
ty, decrease costs, and avoid leaking and infiltra- 
tion. Prior to relining, a study of site conditions 
was made to determine locations of all private 
drains connecting to the sewer. Closed circuit 
television was used both to inspect the system for 
cracks, protrusions, and obstructions, and to ob- 
serve the action of the reaming operation. Ream- 
ing out obstructions was performed from one man- 
hole to the next, a distance of 300 feet. Main- 
tenance of the reaming equipment, including daily 
motor and bearing lubrication, was essential to the 
success of the procedure. After the reamer had 
been used, the entire length of the sewer was 
flushed out to remove debris. The actual insertion 
of the plastic liner involved positioning a continu- 
ous fused length of pipe on rollers with a vibrating 
nose cone attached to it. The linear was pulled into 
the old sewer by means of a winch truck posi- 
tioned over a manhole about 500 feet away. Im- 
mediately after the plastic liner had been inserted, 
lateral cutting and grouting was carried out to con- 
nect all drains. Over a mile of these linings have 
been inserted in Toronto, with no failure and a 
properly functioning sewer system in all cases. 
(Kramer-FIRL) 

W76-02172 


NEW SEWER SURVEY TV CAMERAS. 
Water, No 5, p 37, October 1975, | fig. 


Descriptors: *Monitoring, *Sewers, Equipment, 
Control systems, Cameras, Remote sensing. 
Identifiers: Television inspection. 


A new sewer survey camera, manufactured by 
Seer TV Surveys Limited, Surrey, Great Britain, 
uses only a 12 volt supply to feed both the elec- 
tronics and the remote control motors. These 
operate from a simple camera control unit 
established in the mobile survey unit. By eliminat- 
ing the need to pass voltage signals through the 
camera cable, the camera is more suitable for gas 
and chemical lines where high powered lighting in- 
creases the risk of lamp explosion and ignition of 
flammable substances. A low light level camera 
system was also manufactured which can achieve 
remarkable results using only up to 10 watts of 
light. The lamp is mounted in a sealed flashproof 
and impact resistant capsule which is situated at 
the front of the camera casing. (Kramer-FIRL) 
W76-02174 


LASER TUNNELLING GUIDANCE SYSTEM. 
Water, No 5, p 36, October 1975. 
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Descriptors: *Sewers, *Tunneling, *Lasers, 
*Construction, Monitoring, Equipment, Sensors, 
Tunnel construction, Remote sensing. 

Identifiers: Light sensitivity. 


A new laser guidance system was developed to im- 
prove accuracy in tunnelling. Marketed by Mini 
Tunnels International Surrey, Great Britain, the 
guidance system uses a light sensitive quadrant in 
a 150 mm diameter steel tube which replaces the 
normal target for the laser beam. The value of light 
upon each quadrant section serves a digital reader 
device fixed near the miner within the shield and 
gives a reading in millimeters of the shield deflec- 
tion from datum. A repeater installed in the office 
is used to monitor the tunnel drive. A continuous 
gas sampling detector, also newly developed, per- 
forms routine gas detection in the tunnels and does 
not rely upon vulnerable portable equipment. This 
sensor runs from the tunnel lighting supply; two 
sensing tubes draw in samples from different 
points in the driving shield. In the event of dan- 
gerous gases reaching a predetermined threshold 
level, tunnel lights will flash a danger signal. 
(Kramer-FIRL) 

W76-02177 


PLASTIC MORTAR PIPE SOLVES JOINT 
PROBLEM, 

C. A. Carlson. 

Water and Sewage Works, Vol 122, No 9, p 84-85, 
September 1975. 


Descriptors: *Sewers, *Pipelines, Plastic pipes, 
Construction materials, Recycling, Construction 
costs, Environmental effects, California. 
Identifiers: Southern Laguana(Calif). 


The Southern Laguana, California, Sanitary Dis- 
trict has replaced a badly deteriorated 21-inch 
vitrified clay pipeline with a new 24-inch diameter 
reinforced plastic mortar pipe over a two mile 
area. As part of the sewer reconstruction project, 
the 21-inch clay pipe was crushed into aggregate- 
size particles inside the tunnel and was used as ad- 
ditional bedding for the replacement pipe. After a 
crusher had broken the old clay pipe and made 
new grade, new sections of ten-foot (24-inch 
diameter) Techite pipe were transported to the 
site; laser equipment was used for alignment. This 
disposal method, by reusing the old pipe, saved 
the district over $100,000 in construction costs. 
Because access to public and private beach areas 
was necessary for the project, public relations 
were very important. Except for temporary 
storage of pipe, construction equipment, and 
tools, the impact on the ecology of the beach area 
was minimal. (Kramer-FIRL) 

W76-02178 


HORSHAM TESTS COMPLETE. 
Surveyor, Vol 146, No 4343, p 44, September 5, 
1975. 


Descriptors: *Laboratory tests, *Analytical 
techniques, Sewage treatment, Treatment facili- 
ties, Filtration, Screening, Pumps, Equipment, 
Model studies, 

Identifiers: *Sumps. 


Laboratory tests have been conducted on a model 
of the sump of the new Horsham sewage works. 
This test program was an integral part of Sigmund 
Pulsometer Projects’ 420,000 contract to supply 
the pumps and ancillary equipment. New sewage 
works at Horsham are being built for the Southern 
Water Authority; the existing works, built in the 
1930's, will be demolished. The new facilities, will 
serve a population of 47,500, and may be ex- 
panded to serve twice that number of people. On 
the basis of these tests, a double filtration system 
has been manufactured. This includes three 14/16 
inch variable speed drive centrifugal pumps, three 
14/16 inch main feed pumps, two 4-inch vortex grit 
pumps, as well as screening disintegrators, screw 
pumps, screens, grit air blowers, and a standby 
generator. (Kramer-FIRL) 








Field 8—ENGINEERING WORKS 
Group 8G—Materials 


W76-02194 


SEWER PIPE RUN PASSES DEFLECTOMETER 
TESTS. 


Water and Sewage Works, Vol 122, No 9, p 68-69, 
September 1975, 8 fig. 


Descriptors: *Sewers, *Pipelines, *Plastic pipes, 
Construction materials, On-site tests, Analytical 
techniques, Engineering, Waste discharge, Vir- 


Qsentifiers: Deflectometer, Gravity sewers. 


A 900-ft run of ten-inch PVC rey sewer pipe in- 
stalled near Fredericksburg, Virginia, was field 
tested to assure that it met the engineering require- 

ment of ten percent maximum deflection. Tests 
were carried out with a new electronic deflectome- 
ter designed and produced by HMJ Manufacturing 
and Sales. For this sewer line, which is part of a 
county-wide $5.5 million sewer and treatment pro- 
ject, the maximum PVC pipe deflection was found 
to be six percent. Average vertical deflections 
ranged from 2 to 3%; horizontal deflections tended 
to be lower. This sewer pipe has burial depths 
ranging from 27 to 39 ft, and the tested section 
originated near a recently-expanded pumping sta- 
tion. The pipe runs 4000 feet to discharge into an 
existing ten-inch line. (Kramer-FIRL) 

W76-02200 


PLASTIC PIPE USE GROWS FOR SEWER 
MAIN INSTALLATIONS. 

The American City and County, Vol 90, No 10, p 
84, 86, October, 1975. 1 tab. 


Descriptors: *Construction materials, 
*Pipes, *Plastic pipes, Installations, 
Concrete pipes, Cities. 

Identifiers: Vitrified clay pipes. 


*Sewers, 
Surveys, 


A survey on construction materials for sewer 
pipes showed that 19.3% of 1974 installations and 
an anticipated 18% of the 1975 installations were 
made with plastic pipe. Mileage of current sewer 
pipes are listed by type and by size range. The 
most common inplace sewer pipe material is 
vitrified clay pipe, followed by reinforced 
concrete, asbestos concrete, cast iron, and plastic. 
In recent installations, however, plastic pipe was 
the second most frequently used type, next to 
vitrified clay. Annual installations of over 16,500 
miles of sewer pipe in the United States are pre- 
dicted for the next five years, particularly in small 
cities and in southern and western communities. 
(Kramer-FIRL) 

W76-02202 


SEWER AUGERING MACHINE, 

L. H. Silverman, A. A. Silverman, and E. T. 
Goworski. 

Canadian Patent 974,010, Issued September 9, 
1975. Patent Office Record, Vol 103, No 36, p 3, 
September, 1975. 


Descriptors: *Sewers, ‘Pipes, *Cleaning, 
*Patents, Equipment, Plumbing, Waste water 
treatment. 


Identifiers: Plumbing snakes. 


A patent has been issued for a plumber snake ap- 
paratus that consists of a snake coiled inside of a 
changeable snake cartridge housed in a cartridge 
housing. A hand dgri rip at the forward end of the 
housing is provi: for gripping the tool as the 
snake within the pipe being cleaned is rotated with 
the housing. When the handgrip is axially dis- 
fpr rearward, a chuck is automatically es 
(On Emr) the snake and prevent further axial f 


W76.022 1 7 


STEEL MILL WASTE LINE PROTECTED 
WITH EPOXIES. 
For primary bibliographic entry see Field SD. 





W76-02350 


SELECTING AND INSTALLING SYNTHETIC 
POND LININGS, 

Van Scoyco and Wiskup, Inc., Washington, D.C. 
J. Kumar, and J. A. Jedlicka. 

Chemical Engineering, Vol 80, No 3, p 67-70, 1973. 
4 fig, 1 tab, 10 ref. 


ams ggg *Ponds, ‘*Linings, *Protective 
coatings, pervious membranes, Plastics, 
Rubber, oyuivte rubber, Installation, Installa- 
tion costs. 

Identifiers: Selection criteria, Polyvinyl chloride, 
Polyethylene, Polypropylene, Nylons. 


Ponds used for waste disposal, brine evaporation, 

water storage, drilling mud, or chemical storage 
can be lined with flexible synthetic membranes to 
prevent excessive liquid seepage into the ground. 
Synthetic materials are classified as rubber or 
plastic. Polyvinyl chloride, natural rubber, butyl 
rubber, Du _ Pont Hypalon, polyethylene, 
chlorinated polyethylene, nylon, neoprene, 
polypropylene, and ethylene propylene rubber are 
used. Characteristics of each material are given. 
Liners should have high tensile strength, be flexi- 
ble, stretch without failure, have good weathera- 
bility, have long life, be immune to microbial at- 
tack, have specific gravities above 1, be black to 
resist ultraviolet rays, have a minimum thickness 
of 20 mils of uniform composition, be free from 
imperfections, withstand temperature and other 
ambient conditions, be easily repaired, and 
economical. A guide to planning, installing, surfac- 
ing, sloping, trenching, laying, joining, and cover- 
ing is given. Where toxic or polluting chemicals are 
stored, leak detection systems are suggested. The 
costs of lining materials vary from 10 cents to 60 
cents/sq ft and installation cost varies from 1 cent 
to 10 cent/sq ft. 

W76-02431 


8I. Fisheries Engineering 


HATCHING SUCCESS OF BLUEBACK-HER- 
RING AND STRIPED-BASS EGGS WITH VARI- 
OUS TIME VS. TEMPERATURE HISTORIES, 
Johns Hopkins Univ., Baltimore, Md. Chesapeake 
Bay Inst. 

For primary bibliographic entry see Field 0SC. 
W76-02008 


AN EVALUATION OF THE RAINBOW TROUT- 
WARMWATER SPECIES FISHERY IN PARKER 
CANYON LAKE, 

Arizona Univ., Tucson. School of Renewable 
Natural Resources. 

For primary bibliographic entry see Field 02H. 
W76-02454 


CHANGE IN MINNOW POPULATIONS IN A 
SMALL DESERT STREAM RESULTING FROM 
NATURALLY AND ARTIFICIALLY INDUCED 
FACTORS, 

Bureau of Reclamation, Denver, Colo. Lower 
River Basin Research Lab.; and Arizona State 
Univ., Tempe. Dept. of Zoology. 

J.N. Rinne. 

Southwester Naturalist, Vol 20, No 2, p 185-195, 
June 27, 1975. 5 tab, 21 ref. 


Descriptors: *Fish populations, *Fish reproduc- 
tion, *Standing crops, *Ecology, *Fish manage- 
ment, Streams, Fish, Minnows, Creeks, Environ- 
mental effects, *Arizona, S low, Spawning, 
Electro-fishing, Flooding, Biomass. 

Identifiers: *Population dynamics, Gila inter- 
media(Girard), Rhinichthys o. osculus(Girard), 
Agosia chrysogaster(Girard), Cyprinid, Gila 
River(Ariz). 





Population dynamics and standing crops of min- 
nows were examined in a si Upper Sonoran 
stream in Arizona between 1969 and 1971. Three 
species of minnows, two native to the wash, Gila 
intermedia (Girard), and Rhinichthys o. osculus 
(Girard), and one introduced (although native to 
Arizona), Agosia chrysogaster (Girard), inhabited 
the stream. When a program was initiated in 1970 
to establish two rare and endangered cyprinids 
into a major tributary of the creek, it was con- 
sidered desirable to reduce the large population of 
Agosia. Renovation was performed following 
removal of numbers of Gila and Rhinichthys by 
electrofishing for return to the stream after detox- 
ificatio., Within a week the native fishes were rein- 
troduced and the two endangered species released 
into the habitat. Agosia, not completely destroyed, 
immediately began spawning to repopulate the 
creek. This procedure was repeated in February, 
1971. Resultant changes in species composition, 
population structure, and standing crops were ex- 
amined with reference to renovation and inherent 
environmental factors. Statistics from year to 
year, attributable to species hardiness, increased 
streamflow, and flooding. Consistent yearly pat- 
terns of change in length, weight, and biomass of 
all three species occurred. Condition (k) did not 
display parallel trends among species. (Mills- 
Arizona) 

W76-02460 


10. SCIENTIFIC AND 
TECHNICAL INFORMATION 


10C. Secondary Publication 
And Distribution 


PCB IN WATER, A BIBLIOGRAPHY, VOLUME 
2. 


Office of Water Research and Technology, 
Washington, D.C. 

For primary bibliographic entry see Field OSA. 
W76-02371 








JUME 


ology, 





ABSOLUTE LIABILITY 
State v. Burton (No Damages Inverse Eminent 
Domain or Highway Construction Not Cause of 
an Altered Drainage Pattern). 


W76-02125 6E 
ABSORPTION 

Fiux of Cadmium Through Euphausiids, 

W76-02327 5C 


Soybean and Corn Rooting in Southwestern 
Minnesota: I. Water-Uptake Sink, 


W76-02403 3F 
ABSTRACTS 

PCB in Water, A Bibliography, Volume 2. 

W76-02371 SA 
ACCLIMATIZE 


Influence of Temperature on the 
Photosynthetic Efficiency in Natural Popula- 
tions of Marine Phytoplankton, 

W76-02022 5C 


ACID MINE WATER 
Acid Mine Rehabilitation Problems at High 
Elevations, 
W76-02281 SB 


ACIDIC WATER 
Sour Water Stripper: Its Design and Applica- 
tion, 


W76-02436 5D 
ACINETOBACTER PHOSPHADEVORUS 

Microbial Enhancement of Phosphorus 

Removal in Sludge Sewage Systems, 

W76-02452 5D 


ACTIVATED CARBON 
The Applicability of Carbon Adsorption in the 
Treatment of Petrochemical Wastewaters, 
W76-02435 SD 


Investigation Related to Prevention and Control 
of Water Pollution in the U.S. TNT Industry, 
W76-02441 5D 


ACTIVATED SLUDGE 
Aerobic Stabilization of Waste Activated 
Sludge - An Experimental Investigation, 
W76-02076 5D 


Activated Sludge Treatment Tank With Chemi- 
cal Aerator. 
W76-02183 5D 


Design Criteria for High-Purity Oxygen Treat- 
ment of Krafi Mill Effiuent, 
W76-02466 5D 


Selecting A Mill Effluent Treatment System-- 
Some Considerations, 
W76-02470 5D 


ACTIVATED SLUDGE PROCESS 
Bioflocculation and the Accumulation of 
Chemicals by Floc-Forming Organisms, 
W76-02267 5D 


ADIGE RIVER (ITALY) 
Adige and Po: Chemical Analyses and Varius 
Water Examinations Carried out at Polesine in 
1974 (Adige E Po: Analise Chimiche E Indagine 
Varie Sulle Acque Effecttuats in Polesine Du- 
rante L,,Anno 1974), 
W76-02195 SA 


ADJACENT LANDOWNERS 
Talbot v. Gray (Lakeside Dock A Permitted 
Accessory Use Within Zoning Ordinance). 
W76-02108 6E 


SUBJECT INDEX 


Farmers Investment Company v. Pima Mining 
Company (Sale of Water from Critical Ground- 
water Area Improper Unless at Auction to 
Highest Bidder). 

W76-02112 6E 


G and A Contractors, Inc. v. Alaska Green- 
houses, Inc. (Siltation of Creek Continuing 
Trespass Requiring Restoration Measure of 
Damages). 

W76-02121 6E 


Shrull v. Rapasardi (Rights of Owner as to 


Ditch Excavated Over Another’s Private 
Lands). 
W76-02122 6E 


Jewell v. Kroo (Replacement of Dam Right of 
Owners of Water Easement Where Larger 
Reservoir Required). 

W76-02123 6E 


ADMINISTRATION 
Nondegradation of Water Quality: The Need 
for Effective Action, 
W76-02092 5G 


ADMINISTRATIVE AGENCIES 
The Civil Administrative Code (Provisions 
Relating to Illinois State Agencies Concerned 
with Waterway Law). 
W76-02082 6E 


Waterways, Drainage, Flood Control, Water 
Pollution and Resources Study Commission. 
W76-02083 6E 


Chain of Lakes Study Commission and Ulinois- 
Mississippi Canal and Sinnissippi Lake Commi- 
sion Creates-Effective Date. 

W76-02084 6E 


Chicago Regional Port District. 
W76-02085 6E 


Study and Survey of Lake Michigan Shoreline. 
W76-02087 6E 


Counties (Provisions of Illinois Statutes Relat- 
ing to County Jurisdiction Over Waters and 
Waterways). 

W76-02089 6E 


Guidelines for Review of Fish and Wildlife 
Aspects of Proposals in or Affecting Navigable 
Waters. 

W76-02102 6E 


Bruegman v. Johnson’ Ranches, _ Inc. 
(Abandonment of Water Rights and the Carey 
Act). 

W76-02117 6E 


Pollution Control Act (1973 and 1974 Amend- 
ments). 
W76-02128 6E 


ADMINISTRATIVE DECISIONS 
Disposal of Dredged Material in Navigable or 
Ocean Waters. 
W76-02099 SE 


Morales v. Westergard (California-Nevada In- 
terstate Compact and Lake Tahoe Condomini- 
ums). 

W76-02113 6E 


City of Roswell v. Reynolds (City’s Changing 
Points of Appropriation from Underground 
Water Basin Not an Impairment of Other 
Users’ Rights). 

W76-02114 6E 


State Game and Fish Department v. State Land 
Department (Denial of Appropriation of Water 
from Groundwater Basin). 

W76-02130 6E 


ADMINISTRATIVE PROCEDURES 
Pollution Control Act (1973 and 1974 Amend- 
ments). 
W76-02128 6E 


ADMINISTRATIVE REGULATIONS 
Orchard Mesa Irrigation District v. City and 
County of Denver (Challenge to Districts use of 
Due Diligence in Exercising Conditional Water 


Rights). 

W76-02126 6E 
ADOPTION OF PRACTICES 

Coastal Zone Management Program Approval 

Regulations. 

W76-02101 6E 


Guidelines for Review of Fish and Wildlife 
Aspects of Proposals in or Affecting Navigable 
Waters. 

W76-02102 6E 


Pollution Control Act (1973 and 1974 Amend- 
ments). 
W76-02128 6E 


ADSORPTION 
Method for Removing and Decolorizing Aque- 
ous Waste Effluents Containing Dissolved or 
Dispersed Organic Matter, 
W76-02264 SD 


Bioflocculation and the Accumulation of 
Chemicals by Floc-Forming Organisms, 
W76-02267 5D 


AEDES SOLLICITANS 
Natural Biological Control of the Salt Marsh 
Mosquito in the Acid Mine Drainage Swamps 
in Western Kentucky, 
W76-02433 5G 


AERATED LAGOONS 
Selecting A Mill Effluent Treatment System-- 
Some Considerations, 
W76-02470 5D 


AERATION 
Aerating Propellor for Biological Purification of 
Waste Water. 
W76-02180 5D 


Activated Sludge Treatment Tank With Chemi- 
cal Aerator. 


W76-02183 5D 
Surface Aerators for Effluent Treatment. 
W76-02187 5D 
Waste Water Aeration with Oxygen 
(Abwasserbelueftung Mit Sauerstoff), 
W76-02190 5D 


Different Aeration Systems for Groundwater 
and Surface Water (Verschiedene Systeme zur 
Belueftung von Grundund Oberflaechen- 
wasser), 

W76-02192 sD 


Method and Apparatus for the Purification of 
Aqueous Effluent, 
W76-02205 5D 


Surface Ventilation Rotor, 
W76-02209 5D 


Plant for Wastewater Treatment, 
W76-02215 5D 


SU-1 





AERATION 


Current Trends in Packaged Wastewater Treat- 
ment Facilities, Part II, 
W76-02219 5D 


Purification of Effluents from the Manufacture 
of Semichemical Pulp (V’rkhu prechistvaneto 
na otpadchnite vodi ot proizvodstvoto na polut- 
seluloza), 

W76-02479 5D 


AERATORS 
Aerating Propellor for Biological Purification of 
Waste Water. 
W76-02180 5D 


AERIAL PHOTOGRAPHY 
A Review of Initial Investigations to Utilize 
Erts-1 Data in Determining the Availability and 
Distribution of Living Marine Resources, 
W76-02041 7B 


Aircraft and Satellite Monitoring of Water 
Quality in Lake Superior Near Duluth, 
W76-02051 5A 


Remote-Sensing Techniques for Determining 
Water Table Depths in Irrigated Agriculture, 
W76-02160 7B 


Large Scale Color Photograph for Erosion 
Evaluations on Rangeland Watersheds in the 
Great Basin, 


W76-02161 2J 
Flood Plain Mapping: Photogrammetric Data 
for Hydrology, 

W76-02164 7C 


Application of Remote Sensing in Floodway 
Delineation, 
W76-02244 7B 


AEROBIC CONDITIONS 
Aerobic Stabilization of Waste Activated 
Sludge - An Experimental Investigation, 
W76-02076 5D 


AEROSOLS 
Certain Problems of Substantiating Permissible 
Densities of Surface Contamination with Beryl- 
lium, (In Russian), 
W76-02320 SA 


Approximation Formulas for the Equilibrium 
Size of an Aersol Particle as a Function of its 
Dry Size and Composition and the Ambient 
Relative Humidity, 

W76-02421 2B 


AFRICA 
Ocean Internal Waves Off the North American 
and African Coasts from ERTS-1, 


W76-02040 7B 
AGRICULTURE 

The Demand for Agricultural Water in Utah, 

W76-02383 6D 
AIR POLLUTION 


Certain Problems of Substantiating Permissible 
Densities of Surface Contamination with Beryl- 
lium, (In Russian), 

W76-02320 5A 


AIR POLLUTION EFFECTS 
A Numerical Experiment on the Effects of Re- 
gional Atmospheric Pollution on Global Cli- 


mate, 
W76-02420 SA 


SU-2 





SUBJECT INDEX 


ALABAMA 
Alabama; Navigabel Waters (Proposed Water 
Quality Standards). 
W76-02100 5G 
ALAGAE 


Photosynthetic Activity of Individual Algal 
Species of the Plankton of Lake Krivoye, (In 
Russian), 

W76-02206 5C 


ALASKA 


Applications of ERTS-1 Imagery to Terrestrial 
and Marine Environmental Analyses in Alaska, 
W76-02049 7B 


Application of ERTS Data to Resource Surveys 
of Alaska, 


W76-02065 7C 
Environmental Studies of an Arctic Estuarine 
System, 

W76-02075 2L 


G and A Contractors, Inc. v. Alaska Green- 
houses, Inc. (Siltation of Creek Continuing 
Trespass Requiring Restoration Measure of 
Damages). 

W76-02121 6E 


ALBEDO 


Assessing Soil-Water Status Via Albedo Mea- 
surement, 
W76-02224 2D 


ALEWIFE 


Fish Behavior at a Thermal Discharge into 
Lake Michigan, 
W76-02012 5C 


ALGAE 


Growth of Salt Marsh Microcosms Subjected 
to Thermal Stress, 


W76-02016 5C 
Biological Purification of Waste Water and 
Sewage. 

W76-02182 5D 


Time-Related Changes in Water Quality of 
Stock Tanks of Southeastern Arizona, 
W76-02233 5B 


ALKALINE WATER 


Geothermal Energy System and Control Ap- 


paratus, 

W76-02247 4B 
ALLIGATORS 

Behavioral Thermoregulation of the American 

Alligator, 

W76-02013 5C 
ALLUVIUM 

Preferred Position Model and Subsurface Sym- 

metry of Valleys, 

W76-02410 2A 
ALPINE 


Acid Mine Rehabilitation Problems at High 
Elevations, 
W76-02281 5B 


ALTERNATIVE COSTS 


Criteria for Determining Feasibility of Rural 
Water Supply Systems in Livestock Production 
Areas, 

W76-02367 3F 





ALTERNATIVE PLANNING 


Economic Alternatives in Solving the U.S.- 


Mexico Colorado River Water Salinity 
Problem, 

W76-02226 3A 
ALTERNATIVE WATER USE 


A Hydronomic Analysis of Forest Management 
Alternatives for Environmental Quality: A 
Case Study of Itasca County, 

W76-02362 6B 


ALUMINUM 


Reactions of Aqueous Aluminum Species at 
Mineral Surfaces, 
W76-02485 2K 


AMERICAN SAMOA 


Reserving Certain Submerged Lands--Pre- 
sidential Proclamation No 4347. 


W76-02098 6E 
ANAEROBIC DIGESTION 

Anaerobic Digestion of Dairy Farm Slurry, 

W76-02292 5D 
ANALOG MODELS 


Analog-Model Analysis of Hydrologic Effects 
of Sewerage in Southeast Nassau and 
Southwest Suffolk Counties, Long Island, New 
York, 


W76-02146 5B 
ANALYSIS 

Instrumental Analysis of Chemical Pollutants, 

Training Manual, 

W76-02395 SA 
ANALYTICAL TECHNIQUES 


Techniques for Computer-Aided Analysis of 
ERTS-1 Data, Useful in Geologic, Forest and 
Water Resource Surveys, 

W76-02053 7C 


Multispectral Combination and Display of 
ERTS-1 Data, 
W76-02054 1C 


Affine Transformations from Aerial Photos to 
Computer Compatible Tapes, 
W76-02055 7C 


ESIAC: A Data Products System for ERTS 
Imagery (Time-Lapse Viewing and Measuring), 
W76-02056 1C 


Advanced Processing and Information Extract- 
ing Techniques Applied to ERTS-1 MSS Data, 
W76-02057 7C 


Interpretation of ERTS-1 Imagery Aided by 
Photographic Enhancement, 


W76-02058 1C 
Evaluation of Digitally Corrected ERTS 
Images, 

W76-02062 7C 


Automated Thematic Mapping and Change De- 
tection of ERTS-1 Images, 


W76-02063 7B 
Principal Components Colour Display of ERTS 
Imagery, 

W76-02064 7C 


Application of ERTS Data to Resource Surveys 
of Alaska, 
W76-02065 7C 


Scene Correction (Precision Processing) of 
ERTS Sensor Data Using Digital Image 
Processing Techniques, 

W76-02066 7C 
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Spectral and Textural Processing of ERTS 
Imagery, 
W76-02067 7C 


Digital Image Enhancement Techniques Used 
in Some ERTS Application Problems, 
W76-02068 7C 


New Method for the Determination of the Total 
BOD Content of Wastewaters (Novyy metod 
opredeleniya BPK-polnogo stochnykh vod), 


W76-02193 SA 
Horsham Tests Complete. 
W76-02194 8G 


Determination of Dissolved Gases in Water by 


Diffusion and Gas Chromatographic 

Techniques, 

W76-02427 SA 
ANIMAL PHYSIOLOGY 

Proliferations in the Fish Epidermis after Treat- 

ment with Glycolysis Inhibitors, 


(Proliferationen der Fishepidermis nach der 
Einwirkung von Inhibitoren des Glykolytischen 
Energiestoffwechsels), 

W76-02387 5C 


ANION ADSORPTION 
Sodium Relations in Desert Plants: 3. Cation- 
Anion Relationships in Three Species Which 
Accumulate High Levels of Cations in Leaves, 
W76-02158 3€ 


ANOPHELES QUADRIMACULATUS 
Factors in the Elimination of the Immature 
Stages of Anopheles Quadrimaculatus Say in a 
Water Level Fluctuation Cycle, 
W76-02430 5G 


Water Level Management for the Control of 
Anopheles Quadrimaculatus in the Tennessee 
Valley, 

W76-02447 5G 


ANTARCTIC 
Applicability of ERTS to Antaractic Iceberg 
Resources, 
W76-02048 7B 


ANTARCTIC OCEAN 
Applicability of ERTS to Antaractic Iceberg 
Resources, 
W76-02048 7B 


ANTIBIOTICS (PESTICIDES) 
Toxicity of Potassium Permanganate to Fish 
and its Effectiveness for Detoxifying Anti- 
mycin, 
W76-02323 SC 


ANTIMYCIN 

Toxicity of Potassium Permanganate to Fish 
and its Effectiveness for Detoxifying Anti- 
mycin, 

W76-02323 5C 


ANTIPOLLUTION LEGISLATION 
Who Will Pay for Pollution Control.--The Dis- 
tribution by Income of the Burden of the Na- 
tional Environmental Protection Program, 1972- 
1980, 
W76-02376 5G 


ANTITRANSPIRANTS 
Engineering and Ecological Evaluation of An- 


titranspirants for Increasing Runoff in 
Colorado Watersheds, 
W76-02368 3B 
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APPALACHIAN MOUNTAIN REGION 
Simulation of Evapotranspiration and Drainage 
from Mature and Clear-Cut Deciduous Forests 
and Young Pine Plantation, 

W76-02426 2D 


APPARENT PH 
Measurement of the Apparent PH of Seawater 
with a Combivation Microelectrode, 
W76-02415 2L 


APPLICATION METHODS 
Lemmon v. Hardy (Valid to Initiate Water 
Right on Unsurveyed Public Domain But Not 
on Private Property). 
W76-02119 6E 


APPROPRIATION 
Water Rights Laws in the Nineteen Western 
States, Vol I, 
W76-02105 6E 


Central Colorado Water Conservancy District 
V. Colorado River Water Conservation District 
(Cancellation of Conditional Decree when Dis- 
trict Refused to Comply with Facility Construc- 
tion Statute). 

W76-02106 6E 


Watchorn Basin Association v. Oklahoma Gas 
and Electric Company (Electric Company’s 
Acquistion of Land Not a Pre-requisite for 
Water Application to Water Resources Board). 
W76-02107 6E 


Bruegman v. Johnson Ranches, Inc. 
(Abandonment of Water Rights and the Carey 
Act). 

W76-02117 6E 


Thompson v. Harvey (No Right by Owners of 
Fourth Priority Water Right to Divert Creek if 
Damage to Others). 

W76-02120 6E 


State Game and Fish Department v. State Land 
Department (Denial of Appropriation of Water 
from Groundwater Basin). 

W76-02130 6E 


AQUA-LATOR SURFACE AERATORS 
Surface Aerators for Effluent Treatment. 
W76-02187 5D 


AQUATIC ALGAE 
Investigation of Diatom Populations in Rhitron 
and Potamon Communities in Oak Creek, 
Arizona, 
W76-02458 SA 


The Phytoplankton of Canyon Lake, Arizona, 
W76-02459 hs 


AQUATIC ANIMALS 
Research in Aquatic Habitats at the Southeast- 
ern Station, 
W76-02273 4C 


AQUATIC HABITATS 
Research in Aquatic Habitats at the Southeast- 
ern Station, 
W76-02273 4C 


AQUATIC INSECTS 


Research in Aquatic Habitats at the Southeast- 
ern Station, 
W76-02273 4C 


AQUATIC LIFE 


Forest Management Impacts on Cold Water 
Fisheries, 
W76-02274 4C 


ARID LANDS 


AQUATIC POPULATIONS 
Influence of Temperature on the 
Photosynthetic Efficiency in Natural Popula- 
tions of Marine Phytoplankton, 
W76-02022 5C 


AQUEOUS SAMPLES 
Loss of P32-Phosphate and C14-Carbonate Ac- 
tivity During Liquid Scintillation Counting of 
Aqueous Samples, 
W76-02417 5A 


AQUEOUS SOLUTIONS 
Reactions of Aqueous Aluminum Species at 
Mineral Surfaces, 
W76-02485 2K 


AQUIFER CHARACTERISTICS 
Ground-Water Favorability and Surficial 
Geology of the Machias-Lubec Area, Washing- 
ton County, Maine, 


W76-02151 7C 
Water Resources of the Inner Basin of San 
Francisco Volcano, Coconino County, 
Arizona, 

W76-02237 4B 
Ground-Water Resources of Lackawanna 


County, Pennsylvania, 
W76-02483 4B 


Ground-Water Reconnaissance in the Fresno 
Northeast Area, Fresno County, California, 
W76-02493 4B 


Ground-Water Resources of Orangeburg Coun- 
ty, South Carolina, 
W76-02496 4B 


AQUIFER MANAGEMENT 
A Graphical Procedure for Classifying Aquifer 
Management Strategy, 
W76-02159 4B 


AQUIFERS 
Map Showing Thickness of the Permian 
(Guadalupian) Captain Aquifer, Southeast New 
Mexico and West Texas, 
W76-02134 7C 


Evaluation of Ground-Water Degradation 
Resulting from Waste Disposal to Alluvium 
Near Barstow, California, 

W76-02480 5B 


A Digital-Computer Model for Estimating 
Drawdowns in the Sandstone Aquifer in Dane 
County, Wisconsin, 


W76-02498 4B 
ARCTIC OCEAN 

Monitoring Arctic Sea Ice Using ERTS 
Imagery, 

W76-02047 7B 
ARID CLIMATES 


New Concepts on the Water Regime of Plants 
of the Kara Kum Desert, (In Russian), 
W76-02317 21 


ARID LANDS 
Large Scale Color Photograpi for Erosion 
Evaluations on Rangeland Watersheds in the 
Great Basin, 
W76-02161 2 


Remote Sensing as an Aid to Community 
Development in an Arid Area, 
W76-02165 7B 


A Rational Water Policy for Desert Citites, 
W76-02229 3D 


SU-3 








ARIZONA 


ARIZONA 
Mapping Snow Extent in the Salt-Verde 
Watershed and the Southern Sierra Nevada 
Using Erts Imagery, 
W76-02027 7B 


Farmers Investment Company v. Pima Mining 
Company (Sale of Water from Critical Ground- 
water Area Improper Unless at Auction to 
Highest Bidder). 

W76-02112 6E 


State v. Burton (No Damages Inverse Eminent 
Domain or Highway Construction Not Cause of 
an Altered Drainage Pattern). 

W76-02125 6E 


State Game and Fish Department v. State Land 
Department (Denial of Appropriation of Water 
from Groundwater Basin). 

W76-02130 6E 


A Graphical Procedure for Classifying Aquifer 
Management Strategy, 


W76-02159 4B 
Survey Problems Along the California-Arizona 
Boundary, 

W76-02166 4A 


Water Resources Research on Forest and Ran- 
gelands in Arizona, 
W76-02220 4A 


Applicability of the Universal Soil Loss Equa- 
tion to Semiarid Rangeland Conditions in the 
Southwest, 

W76-02222 2J 


Increasing Forage Production on a Semiarid 
Rangeland Watershed, 
W76-02223 4A 


Fresh Water for Arizona by Salt Replacement 
Desalination, 
W76-02231 3A 


A Bacterial Water Quality Investigation of 
Canyon Lake, 
W76-02232 5B 


Time-Related Changes in Water Quality of 
Stock Tanks of Southeastern Arizona, 


W76-02233 5B 
Water Resources of the Inner Basin of San 
Francisco Volcano, Coconino County, 
Arizona, 

W76-02237 4B 


Structural Relations Determined From _ In- 
terpretation of Geophysical Surveys: Woody 


Mountain Well Field, Coconino County, 
Arizona, 
W76-02238 4B 


Preliminary Investigation of the Hydrologic 
Properties of Diatremes in the Hopi Buttes, 
Arizona, 

W76-02239 4B 


Uncertainty in Sediment Yield From A Semi- 
Arid Watershed, 


W76-02240 2J 
Canyon Creek Management Analysis, 
W76-02242 4 
Water Resource Alternatives for Power 
Generation in Arizona, 

W76-02243 3E 
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Application of Remote Sensing in Floodway 
Delineation, 
W76-02244 7B 


Hydrologic Aspects of Land-Use Planning at 
Tumamoc Hill, Tucson, Arizona, 


W76-02245 4A 
Modeling Soil Water Movement for Trickle Ir- 
rigation, 

W76-02365 2G 
Microbial Enhancement of Phosphorus 


Removal in Sludge Sewage Systems, 
W76-02452 5D 


Use of Areal Snow Cover Measurements to 
Develop Snowmelt-Runoff Relationships for 
Arizona, 

W76-02453 2C 


An Evaluation of the Rainbow Trout-Warm- 
water Species Fishery in Parker Canyon Lake, 
W76-02454 2H 


Investigation of Diatom Populations in Rhitron 
and Potamon Communities in Oak Creek, 
Arizona, 

W76-02458 SA 


The Phytoplankton of Canyon Lake, Arizona, 
W76-02459 5C 


Change in Minnow Populations in a Small 
Desert Stream Resulting from Naturally and 
Artificially Induced Factors, 

W76-02460 8I 


AROCLOR 1016 
Effects of Aroclor 1016 on Embryos, Fry, Ju- 
veniles, and Adults of Sheephead Minnows 
(Cyprinodon Variegatus), 
W76-02389 SC 


ARTIFICIAL GROUNDWATER RECHARGE 
Artificial Groundwater Recharge and Waste- 
water Reclamation, 

W76-02197 5D 


ARVIN-MARICOPA AREA (CALIF) 
Land Subsidence Due to Ground-Water 
Withdrawal, Arvin-Maricopa Area, California, 
W76-02142 4B 


ASIA 
Water Management Planning for Malaria 
Prevention in the Damodar Valley, India, 
W76-02432 5G 


Reclamation by Tubewell Drainage in Rechna 
Doab and Adjacent Areas, Punjab Region, 
Pakistan, 

W76-02484 4B 


ATCHAFALAYA RIVER BASIN (LA) 
Evaluation of Remote Sensing and Automatic 
Data Techniques for Characterization of Wet- 
lands, ; 
W76-02038 7C 


ATLANTIC COATAL PLAIN 
Applications of ERTS Data to Coastal Wetland 
Ecology with Special Reference to Plant Com- 
munity Mapping and Typing and Impact of 
Man, 
W76-02036 7B 


ATLANTIC OCEAN 
Ocean Internal Waves Off the North American 
and African Coasts from ERTS-1, 
W76-02040 7B 





The Utilization of ERTS-1 Data for the Study 
of the French Atlantic Littoral, 
W76-02046 7B 


ATRIPLEX CONFERTIFOLIA (TORR. AND 
FREM.) WATS. 
Sodium Relations in Desert Plants: 3. Cation- 
Anion Relationships in Three Species Which 
Accumulate High Levels of Cations in Leaves, 
W76-02158 3C 


ATRIPLEX HYMENELYTRA (TORR.) WATS. 
Sodium Relations in Desert Plants: 3. Cation- 
Anion Relationships in Three Species Which 
Accumulate High Levels of Cations in Leaves, 


W76-02158 3C 
AUTOMATION 

Sewage Disposal Plant with Automatic Control 

System. 

W76-02196 5D 
AUTOMOTIVE INDUSTRY 

Wastewater Treatment at Ford’s Windsor Com- 

plex, 

W76-02298 5D 
BACKHOES 


Backhoe and Loader Team Up on Unusual 
Sewage System. 


W76-02204 8C 
BACTERIA 

Biological Purification of Waste Water and 

Sewage. 

W76-02182 5D 


Bacterial Contents of Sewage from Large Hog 
Farms in Romania, (In France), 
W76-02401 SA 


Sanitary Characterization of the Sergeevka 
Reservoir, (In Russian), 


W76-02446 5C 
BARBUS TICTO 

Toxicity Studies of Photo-Film Wastes, 

W76-02386 5C 
BARELINE STUDIES 

Environmental Studies of an Arctic Estuarine 

System, 

W76-02075 2L 


BARSTOW AREA (CALIF) 
Evaluation of Ground-Water Degradation 
Resulting from Waste Disposal to Alluvium 
Near Barstow, California, 
W76-02480 5B 


BASELINE STUDIES 
Biological Monitoring in Wheeler Reservoir Be- 
fore Operation of Browns Ferry Nuclear Plant, 
W76-02017 5C 


Ecological Base-Line Study of the Fish of the 
Anclote Anchorage, 
W76-02019 5C 


BASIC DATA COLLECTIONS 
Surface Water Supply of the United States, 
1966-70: Part 8. Western Gulf of Mexico 
Basins--Volume 1. Basins from Mermentau 
River to Colorado River. 
W76-02133 7C 


Surface Water Supply of the United States, 
1966-70: Part 2. South Atlantic Slope and East- 
ern Gulf of Mexico Basins--Volume 1. Basins 
from James River to Savannah River. 

W76-02486 1C 
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BASS 
Hatching Success of Blueback-Herring and 
Striped-Bass Eggs with Various Time vs. Tem- 
perature Histories, 
W76-02008 5C 


BAYS 
Monitoring Coastal Water Properties and Cur- 
rent Circulation with ERTS-1, 


W76-02044 7B 
BEAUFORT SEA 

Monitoring Arctic Sea Ice Using ERTS 
Imagery, 

W76-02047 7B 
BEAVERS 


Fullenwider v. Bagwell (Wide Court Discretion 
in Shaping Injunctive Relief for Plaintiff’s Un- 
contested Water Right). 


W76-02110 6E 
BEDROCK 

Preferred Position Model and Subsurface Sym- 

metry of Valleys, 

W76-02410 2A 
BEDROCK VALLEYS 

Preferred Position Model and Subsurface Sym- 

metry of Valleys, 

W76-02410 2A 
BENEFICIAL USE 


Water Rights Laws in the Nineteen Western 
States, Vol I, 
W76-02105 6E 


Constraints on Water Development by the Ap- 
propriation Doctrine. 
W76-02234 6E 


BENTHAS 
Tidal Flats in Estuarine Water Quality Analy- 
sis, 
W76-02071 5C 
BENTHIC FAUNA 
Biological Monitoring in Wheeler Reservoir Be- 


fore Operation of Browns Ferry Nuclear Plant, 
W76-02017 SC 


BENTHOS 
Comparative Toxicity of Larval Lampricide 


(TFM: 3-Trifluoromethyl-4-Nitrophenol) To 

Selected Benthic Macroinvertebrates, 

W76-02330 SC 
BENZIDINE 


Removal of Benzidine from Industrial Waste 
Waters, (Dekantserogenizatisiya promyshlen- 


nykh stochnykh vod,  soderzhashchikh 
benzidin), 

W76-02311 5D 
BERING SEA 

Monitoring Arctic Sea Ice Using ERTS 
Imagery, 

W76-02047 7B 
BERYLLIUM 


Certain Problems of Substantiating Permissible 
Densities of Surface Contamination with Beryl- 
lium, (In Russian), 


W76-02320 SA 
BIBLIOGRAPHIES 

PCB in Water, A Bibliography, Volume 2. 

W76-02371 SA 
BIO-DISC PROCESS 


Treatment of Cheese Processing Wastes by the 
Bio-Disc Process, 
W76-02438 5D 
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BIOACCUMULATION 


Comparative Toxicity of Larval Lampricide 


(TFM: 3-Trifluoromethyl-4-Nitrophenol) To 

Selected Benthic Macroinvertebrates, 

W76-02330 5C 

Toxicity Studies of Photo-Film Wastes, 

W76-02386 5C 
BIOASSAY 


Measurement of Active Biomass Concentra- 
tions in Biological Waste Treatment Processes, 
W76-02268 5D 


The Lower Trophic Level Toxicity Assessment 
in the Golden Horn Area in Istanbul, 
W76-02324 5C 


Survival and Chloride Ion Regulation of the 
Porcelain Crab Petrolisthes Armatus Exposed 
to Mercury, 

W76-02328 5C 


BIOCHEMICAL OXYGEN DEMAND 


New Method for the Determination of the Total 
BOD Content of Wastewaters (Novyy metod 
opredeleniya BPK-polnogo stochnykh vod), 

W76-02193 SA 


Overcomes Phosphate Problem, 
W76-02297 5D 


Experiences with BOD Determinations. with 
Special Consideration of the Modified Viehl 
Dilution Method (Erfahrungen mit der Bestim- 
mung des biochemischen Sauerstoffbedarfs 
unter besonderer Beruecksichtigung der 


modifizierten Viehl’schen Verduennung- 

smethode), 

W76-02461 SA 
BIOCONTROL 


Natural Biological Control of the Salt Marsh 
Mosquito in the Acid Mine Drainage Swamps 
in Western Kentucky, 

W76-02433 5G 


BIODEGRADATION 
Aerobic Stabilization of Waste Activated 
Sludge - An Experimental Investigation, 
W76-02076 5D 


BIOINDICATORS 
Biological Monitoring in Wheeler Reservoir Be- 
fore Operation of Browns Ferry Nuclear Plant, 
W76-02017 5C 


BIOLOGICAL TREATMENT 
Aerating Propellor for Biological Purification of 
Waste Water. 


W76-02180 5D 
Biological Purification of Waste Water and 
Sewage. 

W76-02182 5D 


Mini Sewage Treatment System, 
W76-02216 SD 


Measurement of Active Biomass Concentra- 
tions in Biological Waste Treatment Processes, 


W76-02268 5D 
Treats Huge Flowrates, 

W76-02293 5D 
Two-Stage Biological System Cuts Space. 
W76-02306 5D 
Rotating Biological Surface. 

W76-02342 5D 


BRACKISH WATER 


Sanitary Characterization of the Saratov Reser- 
voir in the Region of an Oil Refinery, (In Rus- 
sian), 

W76-02380 5B 
Microbial Enhancement of Phosphorus 


Removal in Sludge Sewage Systems, 
W76-02452 5D 


Chemi-Mechanical Paper Mill and Municipal 
Waste Water Treatment Pilot Plant Study, 
W76-02467 5D 


BIOMASS 
Measurement of Active Biomass Concentra- 
tions in Biological Waste Treatment Processes, 


W76-02268 5D 
BIRDS 

The Effects of Pesticides on British Wildlife, 

W76-02343 5C 
BISCAYNE BAY (FLA) 


Application of Remote Sensing for Prediction 
and Detection of Thermal Pollution, 
W76-02393 SA 


BLEACHING WASTES ¥ 
Isolation and Identification of Constituents 
Toxic to Juvenile Rainbow Trout (Salmo Gaird- 
neri) in Caustic Extraction Effluents from 
Kraft Pulpmill Bleach Plants, 
W76-02332 5A 


BLOCK ISLAND SOUND (NY) 
An Interdisciplinary Study of the Estuarine and 
Coastal Oceanography of Block Island Sound 
and Adjacent New York Coastal Waters, 


W76-02050 7B 
BOARD MILLS 

Water Recycling Systems at Mills Processing 

Waste Paper (Sistemy oborotnogo 


vodopotrebleniya na predpriyatiyakh, 
pererabatyvayushchikh makulaturu), 
W76-02465 3E 


BOILER FEED WATER 
Performance Histories of Boiler Feedwater 
Plants Highlight the Advantages of Reverse Os- 
mosis, 
W76-02473 5D 


BOISE PROJECT (IDAHO-OREGON) 
Boise Post-Audit Study, Hydrology Support 


Study, 

W76-02372 6B 
Boise Post-Audit Study, Plan of Study Subpro- 
ject Report, 

W76-02373 6B 


Boise Post-Audit Study, Economic and Ecolog- 
ical History Support Study, 


W76-02374 6B 
BOUNDARIES (PROPERTY) 

Survey Problems Along the California-Arizona 

Boundary, 

W76-02166 4A 
BOUNDARY DISPUTES 

The Icelandic Fisheries Dispute: A Decision is 

Finally Rendered, 

W76-02091 6E 
BRACKISH WATER 


Natural Biological Control of the Salt Marsh 
Mosquito in the Acid Mine Drainage Swamps 
in Western Kentucky, 

W76-02433 5G 
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BRIDGE DESIGN 
Floodflow Characteristics at Proposed Bridge 
Site on Mohawk River, Whitesboro, New 
York, 
W76-02136 4A 


Floodflow Characteristics at Proposed Bridge 
Site on West Branch Delaware River, Delhi, 
New York, 

W76-02137 4A 


BRIDGE FAILURE 
No Waiver of Sovereign Immunity ‘Implied 
from States’ Entrance into a Federally Regu- 
lated Area Unless There Exists an Express 
Private Right of Action Against the State, 
W76-02095 6E 


BRUSH CONVERSION 
Mass-Wasting Processes in Watershed Manage- 
ment, 
W76-02287 4C 


BULGARIA (JAMBOL) 
The Clarification Plant of the Chemical Com- 
plex of the Town Jambol (Die Abwasser- 
reinigungsanlage der Chemiekombinats der 
stadt jambol), 
W76-02310 5D 


BULLHEADS 
Food Habits of Ictalurus Nubulosus in Acid 
Polluted Water of Northern West Virginia, 
W76-02319 5C 


CADMIUM 
Flux of Cadmium Through Euphausiids, 
W76-02327 5C 


CADMIUM RADIOISOTOPES 
Flux of Cadmium Through Euphausiids, 
W76-02327 5C 


CALFORNIA 
Two Cities Test Reverse Osmosis System. 
W76-02217 5D 


CALIFORNIA 
Mapping Snow Extent in the Salt-Verde 
Watershed and the Southern Sierra Nevada 
Using Erts Imagery, 
W76-02027 7B 


California Coastal Processes Study, 
W76-02045 7B 


Land Subsidence Due to Ground-Water 
Withdrawal, Arvin-Maricopa Area, California, 
W76-02142 4B 


Redwood National Park Studies Data Release 
Number 1: Redwood Creek, Humboldt County, 
California, September 1, 1973-April 10, 1974, 


W76-02144 7C 
Survey Problems Along the California-Arizona 
Boundary, 

W76-02166 4A 


Vertical Patterns of Eddy Diffusion During 
Stratification in Castle Lake, California, 
W76-02414 2H 


Evaluation of Ground-Water Degradation 
Resulting from Waste Disposal to Alluvium 
Near Barstow, California, 

W76-02480 5B 


Limnological Data for Donner Lake, Califor- 
nia, May 1973 Through December 1973, 
W76-02487 2H 
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Ground-Water Reconnaissance in the Fresno 
Northeast Area, Fresno County, California, 
W76-02493 4B 


Fossil Fishes from the Plicene or Pleistocene 
Cache Formation, Lake County, California, 
W76-02495 2H 


CANADA 


Retransmission of Water Resources Data Using 
the ERTS-1 Data Collection System, 
W76-02032 7B 


Great Lakes Water Quality 1974 Annual Re- 
port. 

W76-02080 5G 
The Role of Tidal Mixing in Rupert and Hol- 


berg Inlets, Vancouver Island, 
W76-02413 2L 


CANNERIES 

Determining the Chemical Oxygen Demand 
(COD) of an Industrial Effluent. Comparison of 
Different Methods Proposed with Special Re- 
gard to Certain Substances Contained in 
Canned Food Industry Generated Waste 
Waters (Determinazione della domanda chimica 
di Ossigeno (COD) di un Effluente industriale. 
Confronto tra i vari metodi proposti con par- 
ticolare riferimento alle sostanze contenute in 
Alcuni scarichi delle industrie conserviere). 

W76-02309 5D 


CANOPY 
Potential Use of Vegetation to Enhance Cool- 
ing in Holding Ponds, 
W76-02025 5C 


Coniferous Stands Characterized with the 
Weibull Distribution, 


W76-02276 2I 
CANYON LAKE (ARIZ) 

The Phytoplankton of Canyon Lake, Arizona, 

W76-02459 5C 


CAPE HATTERAS NATIONAL SEASHORE (NC) 
Ground-Water Resources of the Cape Hatteras 
National Seashore, North Carolina, 

W76-02149 7C 


CAPTAIN AQUIFER (N MEX-WEST TEXAS) 
Map Showing Thickness of the Permian 
(Guadalupian) Captain Aquifer, Southeast New 
Mexico and West Texas, 

W76-02134 7C 


CARBON RADIOISOTOPES 
Loss of P32-Phosphate and C14-Carbonate Ac- 
tivity During Liquid Scintillation Counting of 
Aqueous Samples, 
W76-02417 SA 


CARCINOGENS 
Removal of Benzidine from Industrial Waste 
Waters, (Dekantserogenizatisiya promyshlen- 


nykh = stochnykh vod,  soderzhashchikh 
benzidin), 
W76-02311 5D 
CAREY ACT 


Bruegman vv. Johnson’ Ranches, Inc. 
(Abandonment of Water Rights and the Carey 
Act). 

W76-02117 6E 


CASTLE LAKE (CALIF) 
Vertical Patterns of Eddy Diffusion During 
Stratification in Castle Lake, California, 
W76-02414 2H 





CATALYSTS 
Removal of Organic Carbon from Water by Ox- 
idation with Solid Catalysts, 
W76-02364 5D 


New Method for the Purification of Industrial 
Effluents Containing Sulfides, Polysulfides, 
Methyl Mercapt Dimethyl Sulfide, and 
Dimethyl Disulfide, By Catalytic Degradation 
With Reducing Iron, 

W76-02476 SD 





CATION ADSORPTION 
Sodium Relations in Desert Plants: 3. Cation- 
Anion Relationships in Three Species Which 
Accumulate High Levels of Cations in Leaves, 
W76-02158 3C 


CHAIN OF LAKES 
Chain of Lakes Study Commission and Illinois- 
Mississippi Canal and Sinnissippi Lake Commi- 
sion Creates-Effective Date. 
W76-02084 6E 


CHANNEL CATFISH 
Toxicity of Potassium Permanganate to Fish 
and its Effectiveness for Detoxifying Anti- 
mycin, 
W76-02323 5C 


CHANNEL FLOW 
Topologically Random Channel Networks in 
the Presence of Environmental Controls, 
W76-02408 8B 


CHANNEL MORPHOLOGY 
Topologically Random Channel Networks in 
the Presence of Environmental Controls, 
W76-02408 8B 


CHANNEL NETWORKS 
Topologically Random Channel Networks in 
the Presence of Environmental Controls, 


W76-02408 8B 
CHAPARRAL 

Chaparral Soils, 

W76-02282 2G 

Factor Analysis for Interpretation of Basin 

Physiography, 

W76-02285 2A 

The Hydrology of Chaparral Watersheds, 

W76-02286 4D 
CHATTOOGA RIVER 


National Wild and Scenic Rivers Systems, P.L. 
93-279--Legislative History. 
W76-02097 6E 


CHEESE PROCESSING WASTES 
Overcomes Phosphate Problem, 
W76-02297 5D 


Treatment of Cheese Processing Wastes by the 
Bio-Disc Process, 
W76-02438 5D 


CHEMICAL ANALYSIS 
Water-Quality Assessment of the Indiana 
Dunes National Lakeshore, 1973-74, 
W76-02147 2K 


Adige and Po: Chemical Analyses and Varius 
Water Examinations Carried out at Polesine in 
1974 (Adige E Po: Analise Chimiche E Indagine 
Varie Sulle Acque Effecttuats in Polesine Du- 
rante L’Anno 1974), 

W76-02195 5A 
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CHEMICAL DEGRADATION 
New Method for the Purification of Industrial 
Effluents Containing Sulfides, Polysulfides, 
Methyl Mercaptan, Dimethyl Sulfide, and 
Dimethyl Disulfide, By Catalytic Degradation 
With Reducing Iron, 
W76-02476 5D 


CHEMICAL OXYGEN DEMAND 

Determining the Chemical Oxygen Demand 
(COD) of an Industrial Effluent. Comparison of 
Different Methods Proposed with Special Re- 
gard to Certain Substances Contained in 
Canned Food Industry Generated Waste 
Waters (Determinazione della domanda chimica 
di Ossigeno (COD) di un Effluente industriale. 
Confronto tra i vari metodi proposti con par- 
ticolare riferimento alle sostanze contenute in 
Alcuni scarichi delle industrie conserviere). 

W76-02309 5D 


CHEMICAL PRECIPITATION 

Reaction of Non-Cyanidic Metal Complexes to 
Conventional Decontamination of Waste Water 
From Electro-Plating (Das Verhalten Nicht- 
Cyanidischer Metallkomplexe Bei Der Her- 
koemmlichen Entgiftung Von Galvanikabwaes- 
sern), 

W76-02347 5D 


The Precipitation of Lead From Waste Waters 
(Die Ausfaellung Von Blei Aus Abwaessern), 


W76-02349 5D 

Metal Plater Recovers Toxic Ions. 

W76-02352 5D 
CHEMICAL REACTIONS 


Removal of Organic Carbon from Water by Ox- 
idation with Solid Catalysts, 
W76-02364 5D 


Reactions of Aqueous Aluminum Species at 
Mineral Surfaces, 
W76-02485 2K 


CHEMICAL WASTES 
Combined Effects of Mercury and Tempera- 
ture on the Mortality of Rainbow Trout, 
W76-02005 5C 


Continuous Printed Circuit Etching-Without 
Pollution, 
W76-02299 5D 


A Combined Method for the Purification of 
Fluorine from Industrial Waste Waters 
Generated by a Superphosphate Producing 
Plant (Kombinirovannyy metod ochistki ftora 
iz proizvodstvennykh stochnykh vod super- 
fosfatnogo zavoda), 

W76-02305 5D 


Removal of Benzidine from Industrial Waste 
Waters, (Dekantserogenizatisiya promyshlen- 
nykh stochnykh vod,  soderzhashchikh 
benzidin), 

W76-02311 5D 


CHEMICALS 
Instrumental Analysis of Chemical Pollutants, 
Training Manual, 
W76-02395 5A 


CHESAPEAKE BAY 

Sediment Concentration Mapping in Tidal 
Estuaries, 

W76-02043 7B 


CHICAGO REGIONAL PORT DISTRICT 
Chicago Regional Port District. 
W76-02085 6E 


SUBJECT INDEX 


CHLORIDE ION REGULATION 
Survival and Chloride Ion Regulation of the 
Porcelain Crab Petrolisthes Armatus Exposed 


to Mercury, 

W76-02328 5C 
CHLORIDES 

Chloride in Natural Waters of New Hampshire, 

W76-02361 5B 


CHLORINATED BYDROCARBON PESTICIDES 
The Effects of Pesticides on British Wildlife, 
W76-02343 5C 


CHLORINATED HYDROCARBON PESTICIDES 
PCB in Water, A Bibliography, Volume 2. 


W76-02371 5A 
CHLORINATION 

Low Cost Chlorination System. 

W76-02301 5D 
CHROMATOGRAPHY 


Determination of Seven Trace Elements in 
Natural Waters After Separation by Solvent 
Extraction and Anion- Exchange Chromatog- 
raphy, 

W76-02469 SA 


CHROMIC ACID 
Chromic Acid System Reclaims Material, 
Solves Plating Plant Pollution Problems. 
W76-02351 5D 


CHROMIUM 
The Relationship of the 96-Hour LCS5O to the 
Lethal Threshold Concentration of Hexavalent 


Chromium, Phenol, and Sodium  Pen- 
tachlorophenate for Fat-Head Minnows 
(Pimephales Promelas Rafinesque), 

W76-02325 5C 
CHROMIUM REDUCTION 


Electrolytic Treatment of Job Shag, Metal 
Finishing Wastewater, 


W76-02070 5D 
CHRYSOPHYTA 

The Phytoplankton of Canyon Lake, Arizona, 

W76-02459 Oy 
CIRCULATION 


Turbulent Dense Plumes in a Laminar Cross 
Flow, 
W76-02418 8B 


CITIES 
Selected Cases of Convective Precipitation 
Caused by the Meteropolitan Area of Washing- 
ton, D.C., 
W76-02422 2B 


CLAMS 
Uptake of Mercury by Freshwater Clams 
(Family Unionidae), 
W76-02331 SA 


CLARIFICATION 
Activated Sludge Treatment Tank With Chemi- 
cal Aerator. 
W76-02183 5D 


CLASSIFICATION 
Source Identification of Oil Spills by Pattern 
Recognition Analysis of Natural Elemental 
Composition, 
W76-02397 SA 


CLAY MINERALS 
Sources and Sediment Yield of Hawaiian 
Watershed and Coastal Sediments, 
W76-02369 2 


COASTS 
CLEANING 
Sewer Augering Machine, 
W76-02212 8G 
CLEAR-CUTTING 


Effects of Lodgepole Pine Logging and 
Residue Disposal on Subsurface Water Chemis- 


try, 
W76-02279 SB 


CLIMATOLOGY 


Rainfall-Runoff as Spatial Stochastic 

Processes: Data Collection and Synthesis, 

W76-02069 2B 
CLOUD GROWTH 


Time-Integrated Radar Echo Tops as a Mea- 
sure of Cloud Seeding Effects, 
W76-02424 3B 


CLOUD PHYSICS 
A Stochastic Electrical Model of an Infinite 
Cloud: Charge Generation and Precipitation 
Development, 
W76-02404 2B 


CLOUD SEEDING 
Time-Integrated Radar Echo Tops as a Mea- 
sure of Cloud Seeding Effects, 
W76-02424 3B 


CLOUDS 
A Numerical Experiment on the Effects of Re- 
gional Atmospheric Pollution on Global Cli- 
mate, 
W76-02420 5A 


COAL FINES RECOVERY 
Coal Fines Recovered from Water by Froth- 
Flotation. 
W76-02307 5D 


COALS 
Coal Fines Recovered from Water by Froth- 
Flotation. 
W76-02307 5D 


COASTAL CURRENT 
Horizontal Turbulent Energy Transfer As- 
sociated with a Great Lakes Coastal Current, 


W76-02411 2H 
COASTAL PLAINS 

Coastal Zone Management Program Approval 

Regulations. 

W76-02101 6E 
COASTAL SEDIMENTS 


Sources and Sediment Yield of Hawaiian 
Watershed and Coastal Sediments, 
W76-02369 2 


COASTAL ZONE MANAGEMENA ACT 
Coastal Zone Management Program Approval 
Regulations. 
W76-02101 6E 


COASTS 
Inventories of Delaware’s Coastal Vegetation 
and Land-Use Utilizing Digital Processing of 
ERTS-1 Imagery, 
W76-02037 7B 


California Coastal Processes Study, 
W76-02045 7B 


The Utilization of ERTS-1 Data for the Study 


of the French Atlantic Littoral, 
W76-02046 7B 
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COLD REGIONS 


COLD REGIONS 
Photosynthetic Activity of Individual Algal 
Species of the Plankton of Lake Krivoye, (In 
Russian), 
W76-02206 5C 


COLIFORMS 
A Bacterial Water Quality Investigation of 
Canyon Lake, 
W76-02232 5B 


Sanitary Characterization of the Sergeevka 
Reservoir, (In Russian), 
W76-02446 5C 


COLLECTION BASINS 
Collection and Purification of Wastewaters 
(Auffangen Und Reinigen Von Abwaessern). 
W76-02198 5D 


COLLOIDS 

Bioflocculation and the Accumulation of 
Chemicals by Floc-Forming Organisms, 
W76-02267 5D 


COLOR : 
Operating Experience with an Advanced Color 
Removal System, 

W76-02471 5D 


COLORADO 
Fullenwider v. Bagwell (Wide Court Discretion 
in Shaping Injunctive Relief for Plaintiff’s Un- 
contested Water Right). 
W76-02110 6E 


Cherokee Water District v. Colorado Springs 
(Supplying Water (To a City) Outside the Water 
District). 

W76-02118 6E 


Shrull v. Rapasardi (Rights of Owner as to 
Ditch Excavated Over Another’s Private 
Lands). 

W76-02122 6E 


Orchard Mesa Irrigation District v. City and 
County of Denver (Challenge to Districts use of 
Due Diligence in Exercising Conditional Water 


Rights). 

W76-02126 6E 
COLORADO RIVER 

Survey Problems Along the California-Arizona 

Boundary, 

W76-02166 4A 


Economic Alternatives in Solving the U.S.- 


Mexico Colorado River Water Salinity 
Problem, 
W76-02226 3A 


United States-Mexico Water Agreements and 
Related Water use in Mexicali Valley: A Sum- 


mary, 
W76-02227 3C 
Salinity Control Planning in the Colorado River 
System, 

W76-02230 3A 


The Effect of Development on Groundwater in 
the Parker Strip, 
W76-02236 5B 


COLORADO RIVER BASIN 
Central Colorado Water Conservancy District 
V. Colorado River Water Conservation District 
(Cancellation of Conditional Decree when Dis- 
trict Refused to Comply with Facility Construc- 
tion Statute). 
W76-02106 6E 
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SUBJECT INDEX 


COLUMBIA RIVER ESTUARY 
Discharge and Flow Distribution, Columbia 
River Estuary, 
W76-02143 5B 
COLVILLE RIVER (ALAS) 
Environmental Studies of an Arctic Estuarine 
System, 
W76-02075 2L 


COMBINED SEWER OVERFLOW 
Treatment of Combined Sewer Overflows by 
Dissolved Air Flotation, 
W76-02074 5D 


COMBINED SEWERS 
Treatment of Combined Sewer Overflows by 
Dissolved Air Flotation, 
W76-02074 5D 


COMMERCE 
Deepwater Port Act of 1974. 
W76-02077 6E 


COMMERCIAL FISHING 
The Icelandic Fisheries Dispute: A Decision is 
Finally Rendered, 
W76-02091 6E 


COMMISSION 
Waterways, Drainage, Flood Control, Water 
Pollution and Resources Study Commission. 
W76-02083 6E 


COMPUTER MODELS 
A Land Capability Model for the Lower Lake 
Monroe Watershed, 
W76-02002 4A 


Investifation of Vertical Mixing in the Disper- 
sion of Pollutants in Lake Erie, 
W76-02152 SB 


Criteria for the Use of Vertical Averaging in 
Great Lakes Dispersion Models, 
W76-02154 5B 


Criteria for the Use of Vertical Averaging in 
Environmental Dispersion Models, 
W76-02155 2H 


Criteria for the Use of Vertical Averaging in 
Great Lakes Dispersion Models, 
W76-02156 2H 


A Numerical Model of Material Transport in 
Salt-Wedge Estuaries, Part 1. Description of 
the Model, 

W76-02481 2L 


A Numerical Model of Material Transport in 
Salt-Wedge Estuaries, Part II. Model Computa- 
tion of Salinity and Salt-Wedge Dissolved Ox- 
ygen in the Duwamish River Estuary, King 
County, Washington, 

W76-02482 2L 


A Digital-Computer Model for Estimating 
Drawdowns in the Sandstone Aquifer in Dane 
County, Wisconsin, 

W76-02498 4B 


COMPUTER PROGRAMS 
Landsat, A Satellite Surface Water Divining 
Rod, 


W76-02162 7C 
Remote Sensing as an Aid to Community 
Development in an Arid Area, 

W76-02165 7B 





A Numerical Model of Material Transport in 
Salt-Wedge Estuaries, Part 1. Description of 
the Model, 

W76-02481 2L 


Computerized Reduction of Meteorologic Mea- 
surements from Irrigated and Nonirrigated 
Plots in Central Utah, 


W76-02500 7C 
CONCRETE 

A Fail-Safe Subaqueous Concrete Sewer, 

W76-02171 8F 
CONDEMNATION 


Watchorn Basin Association v. Oklahoma Gas 
and Electric Company (Electric Company’s 
Acquistion of Land Not a Pre-requisite for 
Water Application to Water Resources Board). 
W76-02107 6E 


CONFERENCES 
Third Earth Resources Technology Satellite-1 
Symposium Volume 1: Technical Presenta- 
tions, Section B. 


W76-02026 7B 
CONIFEROUS TREES 

Coniferous Stands Characterized with the 

Weibull Distribution, 

W76-02276 2I 
CONNECTICUT RIVER 


Thermal Effects on the Microbiology and 
Chemistry of the Connecticut River-A Summa- 


ry, 

W76-02014 5C 
CONSERVATION 

Making Environmental Legislation Work, 

W76-02093 6E 
CONSTITUTIONAL LAW 


No Waiver of Sovereign Immunity ‘Implied 
from States’ Entrance into a Federally Regu- 
lated Area Unless There Exists an Express 
Private Right of Action Against the State, 

W76-02095 6E 


Central Colorado Water Conservancy District 
V. Colorado River Water Conservation District 
(Cancellation of Conditional Decree when Dis- 
trict Refused to Comply with Facility Construc- 
tion Statute). 


W76-02106 6E 
CONSTRUCTION 

Flood Damage--Creates Act to Prevent. 

W76-02086 6E 


Talbot v. Gray (Lakeside Dock A Permitted 
Accessory Use Within Zoning Ordinance). 
W76-02108 6E 


State v. Burton (No Damages Inverse Eminent 
Domain or Highway Construction Not Cause of 
an Altered Drainage Pattern). 

W76-02125 6E 


Putnam v. Carroll (Shoreline Management Act). 
W76-02131 6E 


Laser Tunnelling Guidance System. 
W76-02177 8G 


Backhoe and Loader Team Up on Unusual 
Sewage System. 
W76-02204 8C 


CONSTRUCTION EQUIPMENT 
Big Backhoe Boosts Sewer Footages. 
W76-02203 8C 
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CONSTRUCTION MATERIALS 


A Fail-Safe Subaqueous Concrete Sewer, 
W76-02171 8F 


Plastic Pipe Use Grows for Sewer Main Instal- 
lations. 


W76-02202 8G 
CONTAMINANT LEVELS 

Safe Drinking Water Act. 

W76-02078 SF 
CONTRACTS 


Bruegman vv. Johnson’ Ranches, Inc. 
(Abandonment of Water Rights and the Carey 
Act). 

W76-02117 6E 


Gallup Gamerco Coal Company v. Irwin 
(Application of Doctrines Relating to Oil and 
Gas Leases to the Lease of Water Well). 


W76-02124 6E 
CONTROL SYSTEMS 

Sewage Disposal Plant with Automatic Control 

System. 

W76-02196 5D 
CONVECTION 


Investifation of Vertical Mixing in the Disper- 
sion of Pollutants in Lake Erie, 
W76-02152 5B 


COOLING TOWER BLOWDOWN 


Industrial Wastewater Reclamation, 
W76-02450 5D 


COOLING TOWERS 


Improvement of the Environmental and 
Economic Characteristics of Cooling Towers: 
Part I of II. Heat Rejection from Horizontal 
Tubes to Shallow Fluidized Beds, 

W76-02381 5G 


COOLING WATER 


Water Resource Alternatives for Power 
Generation in Arizona, 
W76-02243 3E 


Effects of Entrainment of Zooplankton at 
Three Mid-Atlantic Power Plants, 


W76-02315 5C 

Waste Water Coolant. 

W76-02340 5D 
COPEPODS 


Critical Thermal Maxima and Upper Lethal 
Temperatures for the Calanoid Copepods Acar- 
tia Tonsa and A. Clausi, 

W76-02329 5C 


COREGONUS CLUPEAFORMIS 


Effect of Different Constant Incubation Tem- 
peratures on Egg Survival and Embryonic 
Development in Lake Whitefish (Coregonus 
Clupeaformis), 

W76-02392 5C 


CORN (FIELD) 


Soybean and Corn Rooting in Southwestern 
Minnesota: I. Water-Uptake Sink, 
W76-02403 3F 


CORROSION CONTROL 


New Anticorrosion Coating, 4P, For Drinking 
Water Tanks on Ships, (In Russian), 
W76-02357 5G 


COST ANALYSIS 


Infiltration--Inflow Analysis, 
W76-02170 5D 


SUBJECT INDEX 


COST-BENEFIT ANALYSIS 
Economics of Great Lakes Bulk Carriers in 
Winter Operations, 
W76-02384 6B 


Project Evaluation During Inflation, 
W76-02444 6B 


COST COMPARISONS 
Economic Alternatives in Solving the U-.S.- 
Mexico Colorado River Water Salinity 
Problem, 
W76-02226 3A 


COST SHARING 
Analysis of Cost Sharing Programs for Pollu- 
tion Abatement of Municipal Wastewater, 
W76-02379 5G 


COSTS 
Large Diameter Sewer Averages $234.50 Per 
Lin Ft. 
W76-02175 5D 


Who Will Pay for Pollution Control.--The Dis- 
tribution by Income of the Burden of the Na- 
tional Environmental Protection Program, 1972- 
1980, 


W76-02376 5G 

Environmental Considerations in Future Ener- 

gy Growth. 

W76-02428 6G 
COW BAYOU (TEX) 


Hydrologic Data for Cow Bayou, Brazos River 
Basin, Texas, 1973, 
W76-02145 7C 


CREEP 
Mass-Wasting Processes in Watershed Manage- 
ment, 
W76-02287 4C 


CROP PRODUCTION 
Increasing Forage Production on a Semiarid 
Rangeland Watershed, 
W76-02223 4A 


CROSS-SECTIONS 
Preferred Position Model and Subsurface Sym- 
metry of Valleys, 
W76-02410 2A 


CRUDE OIL 
Toxicities of Crude Oils and Oil-Dispersant 
Mixtures to Juvenile Rabbitfish, Siganus Rivu- 
latus, 
W76-02322 5C 


CRUSTACEANS 
Comparative Toxicity of Larval Lampricide 
(TFM: 3-Trifluoromethyl-4-Nitrophenol) To 
Selected Benthic Macroinvertebrates, 
W76-02330 5C 


CRYSTAL RIVER (FLA) 
Total Metabolism of Thermally Affected 
Coastal Systems on the West Coast of Florida, 
W76-02021 x 


CUTTHROAT TROUT 
The Influence of Temperature on Scope for 
Activity ir Cutthroat Trout, Salmo Clarki, 
W76-02388 SC 


CYANIDE OXIDATION 
Electrolytic Treatment of Job Shop Metal 
Finishing Wastewater, 
W76-02070 5D 


DATA PROCESSING 
CYANOPHYTA 
The Phytoplankton of Canyon Lake, Arizona, 
W76-02459 SC 


DAIRY INDUSTRY 
Some Trends in Industrial Water and Wastes 
Management, 
W76-02429 5D 


Treatment of Cheese Processing Wastes by the 
Bio-Disc Process, 
W76-02438 5D 


DAIRY WASTES 
Some Trends in Industrial Water and Wastes 
Management, 
W76-02429 5D 


DAMAGES 
G and A Contractors, Inc. v. Alaska Green- 
houses, Inc. (Siltation of Creek Continuing 
Trespass Requiring Restoration Measure of 
Damages). 
W76-02121 6E 


Jewell v. Kroo (Replacement of Dam Right of 
Owners of Water Easement Where Larger 
Reservoir Required). 

W76-02123 6E 


DAMS 
ERTS-1 Data in Support of the National Pro- 
gram of Inspection of Dams, 
W76-02029 7C 


Fullenwider v. Bagwell (Wide Court Discretion 
in Shaping Injunctive Relief for Plaintiff's Un- 
contested Water Right). 

W76-02110 6E 


Jeweli v. Kroo (Replacement of Dam Right of 
Owners of Water Easement Where Larger 
Reservoir Required). 

W76-02123 6E 


DANE COUNTY (WIS) 
A Digital-Computer Model for Estimating 
Drawdowns in the Sandstone Aquifer in Dane 
County, Wisconsin, 
W76-02498 4B 


DATA COLLECTIONS 
Water Quality Monitoring and River Basin 
Planning: A Critique and Some Recommenda- 
tions, 
W76-02378 SA 


Use of Areal Snow Cover Measurements to 
Develop Snowmelt-Runoff Relationships for 
Arizona, 

W76-02453 2C 


Water Temperature-Influential Factors, Field 
Measurement, and Data Presentation, 
W76-02494 2K 


DATA PROCESSING 
ERTS-1 Data in Support of the National Pro- 
gram of Inspection of Dams, 
W76-02029 7C 


Techniques for Computer-Aided Analysis of 
ERTS-1 Data, Useful in Geologic, Forest and 
Water Resource Surveys, 

W76-02053 7C 


Advanced Processing and Information Extract- 
ing Techniques Applied to ERTS-1 MSS Data, 
W76-02057 ye 


Interpretation of ERTS-1 Imagery Aided by 


Photographic Enhancement, 
W76-02058 7C 
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DATA PROCESSING 


A Technique for Correcting ERTS Data for 
Solar and Atmospheric Effects, 


W76-02059 7C 
The Penn State Orser System for Processing 
and Analyzing ERTS Data, 

W76-02060 7C 
ERTS Image Data Compression Technique 
Evaluation, 

W76-02061 7C 
Evaluation of Digitally Corrected ERTS 
Images, 

W76-02062 7C 


Automated Thematic Mapping and Change De- 
tection of ERTS-1 Images, 


W76-02063 7B 
Principal Components Colour Display of ERTS 
Imagery, 

W76-02064 7C 


Scene Correction (Precision Processing) of 
ERTS Sensor Data Using Digital Image 
Processing Techniques, 


W76-02066 ac 
Spectral and Textural Processing of ERTS 
Imagery, 

W76-02067 7C 


Digital Image Enhancement Techniques Used 
in Some ERTS Application Problems, 
W76-02068 7C 


Water Temperature-Influential Factors, Field 
Measurement, and Data Presentation, 
W76-02494 2K 


Computerized Reduction of Meteorologic Mea- 
surements from Irrigated and Nonirrigated 
Plots in Central Utah, 

W76-02500 7C 


DD 
Hygienic Standardization of DD and DDB 
Compounds in Water Bodies, (In Russian), 
W76-02406 5B 


DDB 
Hygienic Standardization of DD and DDB 
Compounds in Water Bodies, (In Russian), 
W76-02406 5B 


DEBRIS AVALANCHES 
The Hydrology of Chaparral Watersheds, 
W76-02286 4D 


DECIDUOUS FORESTS 
Simulation of Evapotranspiration and Drainage 
from Mature and Clear-Cut Deciduous Forests 
and Young Pine Plantation, 
W76-02426 2D 


DECISION MAKING 
Analysis of a Multipurpose Water Resource 
System in Southeastern Mexico, 
W76-02157 6A 


A Graphical Procedure for Classifying Aquifer 
Management Strategy, 
W76-02159 4B 


Boise Post-Audit Study, Plan of Study Subpro- 
ject Report, 
W76-02373 6B 


DECOMPOSING ORGANIC MATTER 
Decomposition and Disappearance of Organic 
Debris in Three Replicate Streams with Dif- 
ferent Nitrate Input, 

W76-02001 5B 
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SUBJECT INDEX 


DEEP RESERVOIR MODELS 
Evaluation of Mathematical Models for Tem- 
perature Prediction in Deep Reservoirs, 
W76-02270 5B 


DEEPWATER 
Deepwater Port Act of 1974. 
W76-02077 6E 


DEEPWATER PORT ACT 
Deepwater Port Act of 1974. 
W76-02077 6E 


DEGRADATION 
Nondegradation of Water Quality: The Need 
for Effective Action, 
W76-02092 5G 


DEHYDROGENASE ACTIVITY 
Measurement of Active Biomass Concentra- 
tions in Biological Waste Treatment Processes, 


W76-02268 5D 
DEICERS 
Chloride in Natural Waters of New Hampshire, 
W76-02361 5B 
DELAWARE 
Effects of a Thermal Effluent on the American 
Oyster, 
W76-02009 5C 


Inventories of Delaware’s Coastal Vegetation 
and Land-Use Utilizing Digital Processing of 
ERTS-1 Imagery, 

W76-02037 7B 


Monitoring Coastal Water Properties and Cur- 
rent Circulation with ERTS-1, 
W76-02044 7B 


DELAWARE BAY 
Monitoring Coastal Water Properties and Cur- 
rent Circulation with ERTS-1, 
W76-02044 7B 


DELHI (NY) 
Floodflow Characteristics at Proposed Bridge 
Site on West Branch Delaware River, Delhi, 
New York, 


W76-02137 4A 
DEMINERALIZATION 

Twin Belt Ion Exchange System, 

W76-02254 SF 


DEMONSTRATION WATERSHEDS 
Factor Analysis for Interpretation of Basin 
Physiography, 
W76-02285 2A 


DEPARTMENT OF TRANSPORTATION 
(ILLINOIS) 
The Civil Administrative Code (Provisions 
Relating to Illinois State Agencies Concerned 
with Waterway Law). 
W76-02082 6E 


DEPOSITION 

Relation of Reservoir Sedimentation to 
Catchment Attributes, Landslide Potential, 
Geologic Faults, and Predicted Density, 


W76-02288 2J 
DESALINATION 

Economic Alternatives in Solving the U.S.- 

Mexico Colorado River Water Salinity 

Problem, 

W76-02226 3A 





United States-Mexico Water Agreements and 
Related Water use in Mexicali Valley: A Sum- 


mary, 
W76-02227 3C 
Salinity Control Planning in the Colorado River 
System, 

W76-02230 3A 


Fresh Water for Arizona by Salt Replacement 
Desalination, 
W76-02231 3A 


Cleaning of Membrane Surfaces, 
W76-02263 3A 


DESALINATION PROCESSES 
Fresh Water for Arizona by Salt Replacement 
Desalination, 
W76-02231 3A 


Apparatus for and a Method of Purifying Waste 


W76-02262 5D 


DESERT PLANTS 
Some New Aspects of Plant Indication of 
Hydrogeological Conditions in Deserts, (In 
Russian), 
W76-02003 2I 


Sodium Relations in Desert Plants: 3. Cation- 
Anion Relationships in Three Species Which 
Accumulate High Levels of Cations in Leaves, 
W76-02158 3C 


New Concepts on the Water Regime of Plants 
of the Kara Kum Desert, (In Russian), 
W76-02317 21 


Germination Responses of a New Mexico 
Population of Parry Agave (Agave Parryi En- 
glem. Var. Parry I) To Constant Termperature, 
Water Stress, and pH, 

W76-02456 21 


DESERTS | 
Some New Aspects of Plant Indication of 
Hydrogeological Conditions in Deserts, (In 
Russian), 
W76-02003 21 


New Concepts on the Water Regime of Plants 
of the Kara Kum Desert, (In Russian), 
W76-02317 21 


Reclamation by Tubewell Drainage in Rechna 
Doab and Adjacent Areas, Punjab Region, 
Pakistan, 

W76-02484 4B 


DESIGN CRITERIA 
Aerobic Stabilization of Waste Activated 
Sludge - An Experimental Investigation, 
W76-02076 5D 


Design Seminar for Land Treatment of Mu- 
nicipal Wastewater Effluents. Design Factors, 
Part I, 

W76-02185 5D 


Linear Programming Analysis of Branched Pipe 
Network, 
W76-02366 3F 


Sour Water Stripper: Its Design and Applica- 
tion, 
W76-02436 5D 


Design Criteria for High-Purity Oxygen Treat- 
ment of Kraft Mill Effluent, 
W76-02466 5D 
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DETERGENTS 
Resource Scarcity, Ecnomic Growth and the 
Environment. 


W76-02079 6E 
DEWATERING 

Filter-Press for Drying Waste and Sewage 
Sludges. 

W76-02179 5D 


Thickening Activated Sludge from Effluent 
Treatment Plants. 
W76-02184 5D 


Best Alternative to Ocean Disposal. 
W76-02188 SE 


Sludge Dewatering Process and Apparatus, 
W76-02210 5D 


Method and Apparatus for Processing Refuse, 
Sewage and/or Waste Material into a Source of 
Energy, 

W76-02214 5D 


Anaerobic Digestion of Dairy Farm Slurry, 
W76-02292 5D 


Traveling Belt Filter Tackles Wastewater. 
W76-02295 5D 


New Filter Press Enhances Sludge Dewatering 
Knowhow. 
W76-02341 5D 


DIATOMS 
Investigation of Diatom Populations in Rhitron 
and Potamon Communities in Oak Creek, 
Arizona, 
W76-02458 SA 


DIATREMES 

Preliminary Investigation of the Hydrologic 
Properties of Diatremes in the Hopi Buttes, 
Arizona, 

W76-02239 4B 


DIELECTRIC PROPERTIES 
Measurements of the Dielectric Properties of 
Wet Snow Using a Microwave Technique, 
W76-02398 a 


DIFFUSION 
Investifation of Vertical Mixing in the Disper- 
sion of Pollutants in Lake Erie, 
W76-02152 5B 


Numerical Solution to a Two-Dimensional 
Dispersion Equation, 
W76-02153 5B 


Criteria for the Use of Vertical Averaging in 
Great Lakes Dispersion Models, 
W76-02154 5B 


Criteria for the Use of Vertical Averaging in 
Environmental Dispersion Modeis, 
W76-02155 2H 


Criteria for the Use of Vertical Averaging in 
Great Lakes Dispersion Models, 
W76-02156 2H 


Vertical Patterns of Eddy Diffusion During 
Stratification in Castle Lake, California, 


W76-02414 2H 
Determination of Dissolved Gases in Water by 
Diffusion and Gas Chromatographic 
Techniques, 

W76-02427 SA 


SUBJECT INDEX 


DIFFUSIVITY 
Numerical Solution to a Two-Dimensional 
Dispersion Equation, 
W76-02153 5B 


Criteria for the Use of Vertical Averaging in 
Environmental Dispersion Models, 
W76-02155 2H 


DIPTERA 
Effects of Thermal Effluents on Fish and In- 
vertebrates, 
W76-02018 5C 


DISCHARGE 
Response of Perch and Their Forage to Ther- 
mal Discharges in Lake Ontario, 
W76-02015 5C 


DISCHARGE (WATER) 
Effects of Entrainment of Zooplankton at 
Three Mid-Atlantic Power Plants, 
W76-02315 5C 


DISINFECTION 
Method and Apparatus for the Disinfection of 
Liquids by Anodic Oxidation and Preceding 
Reduction, 
W76-02251 5F 


DISPERSION 
Criteria for the Use of Vertical Averaging in 
Great Lakes Dispersion Models, 
W76-02154 5B 


Criteria for the Use of Vertical Averaging in 
Environmental Dispersion Models, 
W76-02155 2H 


Criteria for the Use of Vertical Averaging in 
Great Lakes Dispersion Models, 
W76-02156 2H 


DISPERSION MODELS 
Investifation of Vertical Mixing in the Disper- 
sion of Pollutants in Lake Erie, 
W76-02152 5B 


DISPOSAL 
Potential Environmental Problems of Dredging 
and Dredged Material Disposal: Dredged 
Material Disposal Criteria, 
W76-02449 5C 


DISPOSAL OF DREDGED MATERIAL 
Disposal of Dredged Material in Navigable or 
Ocean Waters. 
W76-02099 5E 


DISSOLVED AIR FLOTATION 
Treatment of Combined Sewer Overflows by 
Dissolved Air Flotation, 
W76-02074 SD 


DISSOLVED GASES 
Determination of Dissolved Gases in Water by 


Diffusion and Gas Chromatographic 

Techniques, 

W76-02427 5A 
DISSOLVED OXYGEN 


The Role of Tidal Mixing in Rupert and Hol- 
berg Inlets, Vancouver Island, 
W76-02413 2L 


A Numerical Model of Material Transport in 
Salt-Wedge Estuaries, Part II. Model Computa- 
tion of Salinity and Salt-Wedge Dissolved Ox- 
ygen in the Duwamish River Estuary, King 
County, Washington, 

W76-02482 2L 


DRAINAGE 
DISSOLVED SOLIDS 
Method and Apparatus for Continuous Moni- 
toring of Dissolved Organics, 
W76-02213 SA 
DISTRIBUTION 


Who Will Pay for Pollution Control.--The Dis- 
tribution by Income of the Burden of the Na- 
tional Environmental Protection Program, 1972- 
1980, 

W76-02376 5G 


DISTRIBUTION PATTERNS 
Numerical Solution to a Two-Dimensional 
Dispersion Equation, 
W76-02153 5B 


Critical Thermal Maxima and Upper Lethal 
Temperatures for the Calanoid Copepods Acar- 
tia Tonsa and A. Clausi, 

W76-02329 5C 


DISTRICT OF COLUMBIA. 
Selected Cases of Convective Precipitation 
Caused by the Meteropolitan Area of Washing- 
ton, D.C., 
W76-02422 2B 


DITCHES 
Shrull v. Rapasardi (Rights of Owner as to 
Ditch Excavated Over Another’s Private 
Lands). 
W76-02122 6E 


DIVERSION 
Water Rights Laws in the Nineteen Western 
States, Vol I, 
W76-02105 6E 


Watchorn Basin Association v. Oklahoma Gas 
and Electric Company (Electric Company’s 
Acquistion of Land Not a Pre-requisite for 
Water Application to Water Resources Board). 

W76-02107 6E 


DOCKS 
Talbot v. Gray (Lakeside Dock A Permitted 
Accessory Use Within Zoning Ordinance). 


W76-02108 6E 
DOMESTIC WATER 

Safe Drinking Water Act PL93-523-- 

(Legislative History). 

W76-02090 SF 


DOMINANT LAND 
Shrull v. Rapasardi (Rights of Owner as to 
Ditch Excavated Over Another's Private 
Lands). 
W76-02122 6E 


DONNER LAKE (CALIF) 
Limnological Data for Donner Lake, Califor- 
nia, May 1973 Through December 1973, 
W76-02487 2H 


DRAG 
Surface Roughness Effects on the Mean Flow 
Past Circular Cylinders, 
W76-02402 8B 


DRAG COEFFICIENTS 
Surface Roughness Effects on the Mean Flow 
Past Circular Cylinders, 
W76-02402 8B 


DRAINAGE 
Counties (Provisions of Illinois Statutes Relat- 
ing to County Jurisdiction Over Waters and 
Waterways). 
W76-02089 6E 
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DRAINAGE 


State v. Burton (No Damages Inverse Eminent 
Domain or Highway Construction Not Cause of 
an Altered Drainage Pattern). 

W76-02125 6E 


Simulation of Evapotranspiration and Drainage 
from Mature and Clear-Cut Deciduous Forests 
and Young Pine Plantation, 

W76-02426 2D 


DRAWDOWN 
A Digital-Computer Model for Estimating 
Drawdowns in the Sandstone Aquifer in Dane 
County, Wisconsin, 
W76-02498 4B 


DREDGE SPOIL 
Potential Environmental Problems of Dredging 
and Dredged Material Disposal: Dredged 
Material Disposal Criteria, 
W76-02449 5C 


DREDGING 
Disposal of Dredged Material in Navigable or 
Ocean Waters. 
W76-02099 SE 


Potential Environmental Problems of Dredging 
and Dredged Material Disposal: Dredged 
Material Disposal Criteria, 

W76-02449 5C 


DRIP IRRIGATION 


Drip Irrigation System and Components 
Thereof, 
W76-02249 3F 


Method and Apparatus for Controlled Drip Ir- 
rigation from Chamber Means Located at Vary- 
ing Elevations Along Soil Areas to be Irrigated, 
W76-02256 3F 


DRY CREEP 
Mass-Wasting Processes in Watershed Manage- 
ment, 
W76-02287 4C 


DRY RAVEL 
The Hydrology of Chaparral Watersheds, 


W76-02286 4D 
DRYING 

Removes Moisture from Waste Products. 

W76-02296 5D 


DULUTH (MINN) 
Aircraft and Sateilite Monitoring of Water 
Quality in Lake Superior Near Duluth, 
W76-02051 SA 


DUWAMISH RIVER ESTUARY (WASH) 
A Numerical Model of Materia! Transport in 
Salt-Wedge Estuaries, Part {I1. Model Computa- 
tion of Salinity and Salt-Wedge Dissolved Ox- 
ygen in the Duwamish River Estuary, King 
County, Washington, 
W76-02482 2L 


EARTH RESOURCES TECHNOLOGY 
SATELLITES 
Use of Areal Snow Cover Measurements to 
Develop Snowmelt-Runoff Relationships for 
Arizona, 
W76-02453 2C 


EASEMENTS 
Shrull v. Rapasardi (Rights of Owner as to 
Ditch Excavated Over Another’s Private 
Lands). 
W76-02122 6E 
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SUBJECT INDEX 


Jewell v. Kroo (Replacement of Dam Right of 
Owners of Water Easement Where Larger 
Reservoir Required). 

W76-02123 6E 


EAST GERMANY 
Sanitary-Virological Study of Surface Waters, 
(In Russian), 


W76-02221 5C 
ECHO LOCATION 

Fish Behavior at a Thermal Discharge into 

Lake Michigan, 

W76-02012 5C 
ECOLOGY 

Thermal Ecology. 

W76-02004 : 5C 


Applications of ERTS Data to Coastal Wetland 
Ecology with Special Reference to Plant Com- 
munity Mapping and Typing and Impact of 
Man, 

W76-02036 7B 


Boise Post-Audit Study, Economic and Ecolog- 
ical History Support Study, 
W76-02374 6B 


Change in Minnow Populations in a Small 
Desert Stream Resulting from Naturally and 
Artificially Induced Factors, 

76-02460 8! 


ECONOMIC FEASIBILITY 
The Demand for Agricultural Water in Utah, 
W76-02383 6D 


ECONOMIC JUSTIFICATION 
The Economic Value of Remote Sensing of 
Earth Resources from Space: An ERTS Over- 
view and the Value of Continuity of Service. 
Vol. V. Inland Water Resources. 
W76-02382 6B 


ECONOMICS 
Boise Post-Audit Study, Economic and Ecolog- 
ical History Support Study, 
W76-02374 6B 


EDDY DIFFUSIVITY 
Vertical Patterns of Eddy Diffusion During 
Stratification in Castle Lake, California, 
W76-02414 2H 


EELS 
Proliferations in the Fish Epidermis after Treat- 
ment with Glycolysis Inhibitors, 
(Proliferationen der Fishepidermis nach der 
Einwirkung von Inhibitoren des Glykolytischen 
Energiestoffwechsels), 
W76-02387 5C 


EFFLUENT STANDARDS 
A Quantitative Method for Effiuent Com- 
pliance Monitoring Resource Allocation, 
W76-02269 5G 


EFFLUENTS 
Phosphate Manufacturing Point Source Catego- 
ry-Effluent Guidelines and Standards. 
W76-02103 5G 


Isolation and Identification of Constituents 
Toxic to Juvenile Rainbow Trout (Salmo Gaird- 
neri) in Caustic Extraction Effluents from 
Kraft Pulpmill Bleach Plants, 

W76-02332 5A 


Effluent Treatment Plant 
W76-02348 5D 


EGYPT 
A Suitability Index of Drainage Waters for Ir- 
rigation Purposes, 
W76-02168 3c 


ELECTRIC FIELDS 
A Stochastic Electrical Model of an Infinite 
Cloud: Charge Generation and Precipitation 
Development, 
W76-02404 2B 


ELECTRIC POWER PLANTS 
Watchorn Basin Association v. Oklahoma Gas 
and Electric Company (Electric Company’s 
Acquistion of Land Not a Pre-requisite for 
Water Application to Water Resources Board). 
W76-02107 6E 


ELECTRIC POWER PRODUCTION 


Water Resource Alternatives for Power 
Generation in Arizona, 
W76-02243 3E 


ELECTRICAL CHARGE GENERATION 
A Stochastic Electrical Model of an Infinite 
Cloud: Charge Generation and Precipitation 
Development, 
W76-02404 2B 


ELECTRICAL PROPERTIES 
Measurements of the Dielectric Properties of 
Wet Snow Using a Microwave Technique, 
W76-02398 2C 


ELECTRO-M-PROCESS 
Electrochemical! process for Effluent, 
W76-02313 5D 


ELECTROCHEMICAL TREATMENT 
Electrolytic Treatment of Job Shop Metal 
Finishing Wastewater, 


W76-02070 5D 

Electrochemical process for Effluent, 

W76-02313 5D 
ELECTRODES 


Measurement of the Apparent PH of Seawater 
with a Combination Microelectrode, 
W76-02415 2L 


ELECTROLYSIS 
Electrolytic Treatment of Job Shop Metal 
Finishing Wastewater, 
W76-02070 5D 


ELECTROPLATING WASTES 

Reaction of Non-Cyanidic Metal Complexes to 
Conventional Decontamination of Waste Water 
From Electro-Plating (Das Verhalten Nicht- 
Cyanidischer Metallkomplexe Bei Der Her- 
koemmlichen Entgiftung Von Galvanikabwaes- 
sern), 

W76-02347 5D 


ELEVATION 
Topographical Effects on Standard Norinals of 
Rainfall Over Israel, 
W76-02499 2B 


EMPIRICAL RELATION 
An Empirical Description of Wall Jet Velocity 
Profiles, 
W76-02407 8B 


ENERGY CONVERSION 
Environmental Considerations in Future Ener- 


gy Growth. 
W76-02428 6G 
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ENERGY TRANSFER 
Horizontal Turbulent Energy Transfer As- 
sociated with a Great Lakes Coastal Current, 
W76-02411 2H 


ENTRAINMENT 
Plankton Entrainment by the Condenser 
Systems of Nuclear Power Stations on Lake 
Ontario, 
W76-02011 5C 


Effects of Entrainment of Zooplankton at 
Three Mid-Atlantic Power Plants, 
W76-02315 bo 


Turbulent Dense Plumes in a Laminar Cross 
Flow, 
W76-02418 8B 


ENVIRONMENT 
Application of ERTS Imagery to Environmen- 
tal Studies of Lake Champlain, 
W76-02034 7B 


Applications of ERTS-1 Imagery to Terrestrial 
and Marine Environmental Analyses in Alaska, 


W76-02049 7B 
ENVIRONMENTAL CONTROL 

Deepwater Port Act of 1974. 

W76-02077 6E 

Coastal Zone Management Program Approval 

Regulations. 

W76-02101 6E 


Topologically Random Channel Networks in 
the Presence of Environmental Controls, 


W76-02408 8B 
ENVIRONMENTAL EFFECTS 

Thermal Ecology. 

W76-02004 SC 


Synergistic Effects of Temperature and Other 
Environmental Parameters on Organisms, 


W76-02007 5C 
Effects of a Thermal Effluent on the American 
Oyster, 

W76-02009 SE 


Thermal Effects on the Microbiology and 
Chemistry of the Connecticut River-A Summa- 


ry, 
W76-02014 A bs 


Effects of Thermal Effluents on Fish and In- 
vertebrates, 


W76-02018 5C 
Environmental Studies of an Arctic Estuarine 
System, 

W76-02075 2 


Resource Scarcity, Ecnomic Growth and the 
Environment. 
W76-02079 6E 


Disposal of Dredged Material in Navigable or 
Ocean Waters. 
W76-02099 SE 


Guidelines for Review of Fish and Wildlife 
Aspects of Proposals in or Affecting Navigable 
Waters. 

W76-02102 6E 


Putnam v. Carroll (Shoreline Management Act). 
W76-02131 6E 


Canyon Creek Management Analysis, 
W76-02242 4C 


SUBJECT INDEX 


Environmental Considerations in Future Ener- 
gy Growth. 
W76-02428 6G 


Germination Responses of a New Mexico 
Population of Parry Agave (Agave Parryi En- 
glem. Var. Parry I) To Constant Termperature, 
Water Stress, and pH, 

W76-02456 21 


ENVIRONMENTAL IMPACT STATEMENT 


Coastal Zone Management Program Approval 
Regulations. 
W76-02101 6E 


Guidelines for Review of Fish and Wildlife 
Aspects of Proposals in or Affecting Navigable 
Waters. 

W76-02102 6E 


ENVIRONMENTAL POLICY 
Making Environmental Legislation Work, 
W76-02093 6E 


ENVIRONMENTAL PROTECTION AGENCY 
Safe Drinking Water Act. 
W76-02078 SF 


ENVIRONMENTAL QUALITY 
A Hydronomic Analysis of Forest Management 
Alternatives for Environmental Quality: A 
Case Study of Itasca County, 
W76-02362 6B 


ENZYMES 
Measurement of Active Biomass Concentra- 


tions in Biological Waste Treatment Processes, 
W76-02268 5D 


EPIDEMIOLOGY 
Sanitary-Virological Study of Surface Waters, 
(In Russian), 
W76-02221 5C 


EPILIMNION 
Limnological Data Report for the Maine De- 
partment of Environmental Protection--U.S. 
Geological Survey Cooperative Lake Studies 


Project, 

W76-02492 7C 
EQUIPMENT 

Sewer Lining--The Toronto Technique, 

W76-02172 8G 


EQUITABLE APPORTIONMENT 
Analysis of Cost Sharing Programs for Pollu- 
tion Abatement of Municipal Wastewater, 


W76-02379 5G 
EROSION 

Study and Survey of Lake Michigan Shoreline. 

W76-02087 6E 


Forest Management Impacts on Cold Water 
Fisheries, 
W76-02274 4C 


Relation of Reservoir Sedimentation to 
Catchment Attributes, Landslide Potential, 
Geologic Faults, and Predicted Density, 

W76-02288 2 


Sedimentation and Turbidity Hazards in Wil- 
dlands, 
W76-02289 pA 


Relative Contribution of Sediment from Source 
Areas and Transport Processes, 
W76-02290 2 


EROSION CONTROL 
County Sediment Control Programs (194 
Amendments). 


W76-02127 6E 

Management of Mountain Watersheds. 

W76-02169 4D 
EROSION RATES 


Applicability of the Universal Soil Loss Equa- 
tion to Semiarid Rangeland Conditions in the 
Southwest, 


W76-02222 2 

A Photographic Technique for Monitoring Ero- 

sion on Strip Mined Lands, 

W76-02278 SA 
ERTS 


Mapping Snow Extent in the Salt-Verde 
Watershed and the Southern Sierra Nevada 
Using Erts Imagery, 
W76-02027 7B 


Snow-Extent Mapping and Lake Ice Studies 
Using ERTS-1 MSS Together with NOAA-2 
VHRR 


W76-02028 7B 
ERTS-1 Data in Support of the National Pro- 
gram of Inspection of Dams, 

W76-02029 7C 
Dynamics of Playa Lakes in the Texas High 
Plains, 

W76-02030 7B 


Measuring Watershed Runoff Capability with 
ERTS Data, 
W76-02031 7C 


Retransmission of Water Resources Data Using 
the ERTS-1 Data Collection System, 
W76-02032 7B 


ERTS-1 Flood Hazard Studies in the Mississip- 
pi River Basin, 


W76-02033 7B 
Application of ERTS Imagery to Environmen- 
tal Studies of Lake Champlain, 

W76-02034 7B 
A Real Time Data Acquisition System by Satel- 
lite Relay, 

W76-02035 7B 


Applications of ERTS Data to Coastal Wetland 
Ecology with Special Reference to Plant Com- 
munity Mapping and Typing and Impact of 
Man, 

W76-02036 7B 


Inventories of Delaware's Coastal Vegetation 
and Land-Use Utilizing Digital Processing of 
ERTS-1 Imagery, 

W76-02037 7B 


Evaluation of Remote Sensing and Automatic 
Data Techniques for Characterization of Wet- 
lands, 

W76-02038 7C 


Relationships Between ERTS Radiances and 
Gradients Across Oceanic Fronts, 
W76-02039 7B 


Ocean Internal Waves Off the North American 


and African Coasts from ERTS-1, 
W76-02040 7B 
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ERTS 


A Review of Initial Investigations to Utilize 
Erts-1 Data in Determining the Availability and 
Distribution of Living Marine Resources, 

W76-02041 7B 


Updating Coastal and Navigational Charts 
Using ERTS-1 Data, 
W76-02042 7B 


Sediment Concentration Mapping in Tidal 
Estuaries, 
W76-02043 7B 


Monitoring Coastal Water Properties and Cur- 
rent Circulation with ERTS-1, 
W76-02044 7B 


California Coastal Processes Study, 
W76-02045 7B 


The Utilization of ERTS-1 Data for the Study 
of the French Atlantic Littoral, 


W76-02046 7B 
Monitoring Arctic Sea Ice Using ERTS 
Imagery, 

W76-02047 7B 


Applicability of ERTS to Antaractic Iceberg 
Resources, 
W76-02048 7B 


Applications of ERTS-1 Imagery to Terrestrial 
and Marine Environmental Analyses in Alaska, 
W76-02049 7B 


An Interdisciplinary Study of the Estuarine and 
Coastal Oceanography of Block Island Sound 
and Adjacent New York Coastal Waters, 

W76-02050 7B 


Aircraft and Satellite Monitoring of Water 
Quality in Lake Superior Near Duluth, 
W76-02051 SA 


Quantitative Water Quality with ERTS-1, 
W76-02052 SA 


Techniques for Computer-Aided Analysis of 
ERTS-1 Data, Useful in Geologic, Forest and 
Water Resource Surveys, 

W76-02053 ye 


Multispectral Combination and Display of 
ERTS-1 Data, 
W76-02054 , & 


Affine Transformations from Aerial Photos to 
Computer Compatible Tapes, 
W76-02055 7C 


ESIAC: A Data Products System for ERTS 
Imagery (Time-Lapse Viewing and Measuring), 
W76-02056 7C 


Advanced Processing and Information Extract- 
ing Techniques Applied to ERTS-1 MSS Data, 
W76-02057 7C 


Interpretation of ERTS-1 Imagery Aided by 
Photographic Enhancement, 
W76-02058 7C 


A Technique for Correcting ERTS Data for 
Solar and Atmospheric Effects, 
W76-02059 7C 


The Penn State Orser System for Processing 
and Analyzing ERTS Data, 
W76-02060 7C 


ERTS Image Data Compression Technique 
Evaluation, 
W76-02061 7C 
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SUBJECT INDEX 


Evaluation of Digitally Corrected ERTS 
Images, 
W76-02062 7C 


Automated Thematic Mapping and Change De- 
tection of ERTS-1 Images, 


W76-02063 7B 
Principal Components Colour Display of ERTS 
Imagery, 

W76-02064 7C 


Application of ERTS Data to Resource Surveys 
of Alaska, 
W76-02065 7C 


Scene Correction (Precision Processing) of 
ERTS Sensor Data Using Digital Image 
Processing Techniques, 


W76-02066 7C 
Spectral and Textural Processing of ERTS 
Imagery, 

W76-02067 7C 


Digital Image Enhancement Techniques Used 
in Some ERTS Application Problems, 
W76-02068 7C 


ERTS-1 IMAGERY 
Use of Areal Snow Cover Measurements to 
Develop Snowmelt-Runoff Relationships for 
Arizona, 
W76-02453 2C 


ESTIMATING EQUATIONS 
Applicability of the Universal Soil Loss Equa- 
tion to Semiarid Rangeland Conditions in the 
Southwest, 


W76-02222 2J 

Uncertainty in Sediment Yield From A Semi- 

Arid Watershed, 

W76-02240 2J 
ESTUARIES 


Effect of Thermal Effluents on the Marine 
Biology of Southeastern Florida, 
W76-02023 5C 


Sediment Concentration Mapping in Tidal 
Estuaries, 
W76-02043 7B 


Monitoring Coastal Water Properties and Cur- 
rent Circulation with ERTS-1, 
W76-02044 7B 


An Interdisciplinary Study of the Estuarine and 
Coastal Oceanography of Block Island Sound 
and Adjacent New York Coastal Waters, 


W76-02050 7B 
Environmental Studies of an Arctic Estuarine 
System, 

W76-02075 2L 


Discharge and Flow Distribution, Columbia 
River Estuary, 
W76-02143 5B 


A Numerical Model of Material Transport in 
Salt-Wedge Estuaries, Part 1. Description of 
the Model, 

W76-02481 2L 


A Numerical Model of Material Transport in 
Salt-Wedge Estuaries, Part II. Model Computa- 
tion of Salinity and Salt-Wedge Dissolved Ox- 
ygen in the Duwamish River Estuary, King 
County, Washington, 

W76-02482 2L 





ESTUARINE ENVIRONMENT 
Total Metabolism of Thermally Affected 
Coastal Systems on the West Coast of Florida, 
W76-02021 5C 


ESTUARINE ENVIRONMENTAL 
Tidal Flats in Estuarine Water Quality Analy- 
sis, 
W76-02071 5C 


ETHYLENE THIOUREA 
New Method for the Determination of the Total 
BOD Content of Wastewaters (Novyy metod 
opredeleniya BPK-polnogo stochnykh vod), 


W76-02193 SA 
EUGLENOPHYTA 

The Phytoplankton of Canyon Lake, Arizona, 

W76-02459 5C 
EUPHAUSIIDS 

Flux of Cadmium Through Euphausiids, 

W76-02327 5C 
EUROPE 


Ichthyofauna of Certain Rivers in Southern Po- 
land, 
W76-02405 5B 


EUTROPHICATION 
Photosynthetic Activity of Individual Algal 
Species of the Plankton of Lake Krivoye, (in 
Russian), 
W76-02206 5C 


Evaluating a Mathematical Model for Predict- 
ing Lake Eutrophication, 
W76-02370 5C 


EVAPORATION 
Assessing Soil-Water Status Via Albedo Mea- 
surement, 
W76-02224 2D 


Estimating Energy Budget Components to 
Determine Lake Huron Evaporation, 
W76-02425 2D 


EVAPORATIVE-DRYING TECHNIQUES 
Removes Moisture from Waste Products. 
W76-02296 5D 


EVAPOTRANSPIRATION 
Simulation of Evapotranspiration and Drainage 
from Mature and Clear-Cut Deciduous Forests 
and Young Pine Plantation, 
W76-02426 2D 


EVAPOTRANSPIRATION CONTROL 
Engineering and Ecological Evaluation of An- 
titranspirants for Increasing Runoff in 
Colorado Watersheds, 

W76-02368 3B 


EXCESS WATER (SOILS) 
State v. Burton (No Damages Inverse Eminent 
Domain or Highway Construction Not Cause of 
an Altered Drainage Pattern). 
W76-02125 6E 


EXPLOSIVES 
Investigation Related to Prevention and Control 
of Water Pollution in the U.S. TNT Industry, 
W76-02441 5D 


Abatement of Nitrobodies in Aqueous Ef- 
fluents From TNT Production and Finishing 
Plants, 

W76-02442 5D 
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FACTOR ANALYSIS 

Factor Analysis for Interpretation of Basin 

Physiography, 

W76-02285 2A 
FAJARDO-LUQUILLO AREA (PR) 

Floods in the Fajardo-Luquillo Area, 

Northeastern Puerto Rico, 

W76-02150 mC 
FARM WASTES 

Water Quality Control Through Single Crop 

Agricultural, No 4, 

W76-02272 5G 


Bacterial Contents of Sewage from Large Hog 
Farms in Romania, (In France), 
W76-02401 SA 


FATHEAD MINNOWS 
The Relationship of the 96-Hour LCS50 to the 
Lethal Threshold Concentration of Hexavalent 
Chromium, Phenol, and Sodium  Pen- 
tachlorophenate for Fat-Head Minnows 
(Pimephales Promelas Rafinesque), 
W76-02325 5C 


FAULTS (GEOLOGIC) 

Structural Relations Determined From _ In- 
terpretation of Geophysical Surveys: Woody 
Mountain Well Field, Coconino County, 
Arizona, 

W76-02238 4B 


FEASIBILITY 
Criteria for Determining Feasibility of Rural 
Water Supply Systems in Livestock Production 
Areas, 


W76-02367 3F 
FEDERAL GOVERNMENT 

Making Environmental Legislation Work, 

W76-02093 6E 


Analysis of Cost Sharing Programs for Pollu- 
tion Abatement of Municipal Wastewater, 
W76-02379 5G 


FEDERAL JURISDICTION 
Reserving Certain Submerged Lands--Pre- 
sidential Proclamation No 4347. 
W76-02098 6E 


FEDERAL-STATE WATER RIGHTS 

CONFLICTS 

Avondale Irrigation District v. North Idaho 
Properties, Incorporated (Requirement of 
United States to Quantify Water Rights for 
State Court Adjudication Under McCarran 
Amendment). 

W76-02111 6E 


FEDERAL WATER POLLUTION CONTROL 
ACT 
Nondegradation of Water Quality: The Need 
for Effective Action, 
W76-02092 5G 


FEDERAL WATER POLLUTION CONTROL 
ACT AMENDMENTS OF 1972 
Alabama; Navigabel Waters (Proposed Water 
Quality Standards). 
W76-02100 5G 


FILTER PRESSES 

Filter-Press for Drying Waste and Sewage 
Sludges. 
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New Filter Press Enhances Sludge Dewatering 
Knowhow. 
W76-02341 5D 
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FILTERS 
Filter-Press for Drying Waste and Sewage 
Sludges. 


W76-02179 5D 

UHR Filters Treating Mill Wastewaters, 

W76-02434 5D 
FILTRATION 

Traveling Belt Filter Tackles Wastewater. 

W76-02295 5D 


Metal Plater Recovers Toxic Ions. 
W76-02352 5D 


Filtration Key to Converting Waste Oil Into 
Usable Fuel. 


W76-02359 5D 
FIRE 

Chaparral Soils, 

W76-02282 2G 
FISH 


Incidence and Cause of Gas-Bubble Disease in 
a Heated Effluent, 
W76-02006 5C 


Effects of Thermal Effluents on Fish and In- 
vertebrates, 
W76-02018 5C 


Ecological Base-Line Study of the Fish of the 
Anclote Anchorage, 
W76-02019 5C 


Toxicities of Crude Oils and Oil-Dispersant 
Mixtures to Juvenile Rabbitfish, Siganus Rivu- 
latus, 

W76-02322 5C 


Some Effects of Stocking Fish in Waste Treat- 
ment Ponds, 
W76-02326 5C 


Ichthyofauna of Certain Rivers in Southern Po- 
land, 
W76-02405 5B 


An Evaluation of the Rainbow Trout-Warm- 
water Species Fishery in Parker Canyon Lake, 
W76-02454 2H 


Fossil Fishes from the Plicene or Pleistocene 
Cache Formation, Lake County, California, 
W76-02495 2H 


FISH BEHAVIOR 
Fish Behavior at a Thermal Discharge into 
Lake Michigan, 
W76-02012 be 


Summer Distribution of the Nearshore Fish 
Community Near A Thermal Generating Sta- 
tion as Determined by Acoustic Census, 

W76-02321 SB 


FISH FOOD ORGANISMS 
Food Habits of Ictalurus Nubulosus in Acid 
Polluted Water of Northern West Virginia, 
W76-02319 3€ 


FISH HANDLING FACILITIES 


Treatability Studies At a Fish Processing Plant, 
Part Two, 
W76-02335 5D 


FISH MANAGEMENT 


Change in Minnow Populations in a Small 
Desert Stream Resulting from Naturally and 
Artificially Induced Factors, 

W76-02460 8I 


FISH PHYSIOLOGY 

Effects of Hypoxia on the Breathing Rate, 
Heart Rate and Rate of Oxygen Consumption 
in Fishes, 

W76-02334 5C 
Proliferations in the Fish Epidermis after Treat- 
ment with Glycolysis Inhibitors, 
(Proliferationen der Fishepidermis nach der 
Einwirkung von Inhibitoren des Glykolytischen 
Energiestoffwechsels), 


W76-02387 5C 
FISH POPULATIONS 

Ecological Base-Line Study of the Fish of the 

Anclote Anchorage, 

W76-02019 5C 


Summer Distribution of the Nearshore Fish 
Community Near A Thermal Generating Sta- 
tion as Determined by Acoustic Census, 

W76-02321 5B 


Change in Minnow Populations in a Small 
Desert Stream Resulting from Naturally and 
Artificially Induced Factors, 
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FISH REPRODUCTION 
Change in Minnow Populations in a Small 
Desert Stream Resulting from Naiuraliy and 
Artificially Induced Factors, 
W76-02460 81 


FISH STOCKING 
Some Effects of Stocking Fish in Waste Treat- 
ment Ponds, 
W76-02326 5C 


An Evaluation of the Rainbow Trout-Warm- 
water Species Fishery in Parker Canyon Lake, 


W76-02454 2H 
FLOCOR 

Treats Huge Flowrates, 

W76-02293 5D 
FLOOD CONTROL 


Counties (Provisions of Illinois Statutes Relat- 
ing to County Jurisdiction Over Waters and 
Waterways). 


W76-02089 6E 

Management of Mountain Watersheds. 

W76-02169 4D 
FLOOD DATA 

Floods in the Fajardo-Luquilio Area, 

Northeastern Puerto Rico, 

W76-02150 7C 
FLOOD DISCHARGE 


Floodflow Characteristics at Proposed Bridge 
Site on Mohawk River, Whitesboro, New 
York, 

W76-02136 4A 


Floodflow Characteristics at Proposed Bridge 
Site on West Branch Delaware River, Delhi, 
New York, 


W76-02137 4A 
FLOOD IRRIGATION 

Irrigation Canal, Water-Withdrawal Weir, 

W76-02248 3F 
FLOOD PLAIN MAPPING 

Flood Plain Mapping: Photogrammetric Data 

for Hydrology, 

W76-02164 7C 
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FLOOD PLAIN ZONING 


FLOOD PLAIN ZONING 
Application of Remote Sensing in Floodway 
Delineation, 
W76-02244 7B 


FLOOD PLAINS 
Floods in the Fajardo-Luquillo Area, 
Northeastern Puerto Rico, 


W76-02150 7C 

Flood Plain Mapping: Photogrammetric Data 

for Hydrology, 

W76-02164 7C 
FLOOD PROFILES 

Floods in the Fajardo-Luquillo Area, 

Northeastern Puerto Rico, 

W76-02150 7C 

Flood Plain Mapping: Photogrammetric Data 

for Hydrology, 

W76-02164 7C 
FLOOD PROTECTION 


Application of Remote Sensing in Floodway 
Delineation, 
W76-02244 7B 


Hydrologic Aspects of Land-Use Planning at 
Tumamoc Hill, Tucson, Arizona, 
W76-02245 4A 


FLOODING 
The Effectiveness of Presowing Flooding of 
the Rice Fields in KZYL-ORDIA Oblast, (In 
Russian), 
W76-02280 3F 


FLOODS 
ERTS-1 Flood Hazard Studies in the Mississip- 
pi River Basin, 


W76-02033 7B 
Floods in the Fajardo-Luquillo Area, 
Northeastern Puerto Rico, 

W76-02150 7C 


FLORIDA 
Ecological Base-Line Study of the Fish of the 
Anclote Anchorage, 
W76-02019 5C 


Total Metabolism of Thermally Affected 
Coastal Systems on the West Coast of Florida, 
W76-02021 5C 


Effect of Thermal Effluents on the Marine 
Biology of Southeastern Florida, 
W76-02023 5C 


Studies of Florida Gulf Coast Salt Marshes 
Receiving Thermal Discharges, 
W76-02024 5C 


Potential Use of Vegetation to Enhance Cool- 
ing in Holding Ponds, 
W76-02025 5C 


Air and Water Quality Standards in Florida, 
W76-02096 5G 


Water Resources Information Needs for the 
Northwest Florida Water Management District. 
W76-02138 4A 


Application of Remote Sensing for Prediction 
and Detection of Thermal Pollution, 
W76-02393 5A 


FLOTATION 
Treatment of Combined Sewer Overflows by 
Dissolved Air Flotation, 
W76-02074 5D 
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FLOW 


A Numerical Model of Material Transport in 
Salt-Wedge Estuaries, Part 1. Description of 
the Model, 


W76-02481 2L 
FLOW AROUND OBJECTS 

Surface Roughness Effects on the Mean Flow 

Past Circular Cylinders, 

W76-02402 8B 
FLOW EQUALIZATION 


Flow Equalization--Plus for Wastewater Treat- 
ment Plants. 
W76-02191 5D 


FLOW RATES 


Wheatland Irrigation District v. Two Bar-Mu- 
leshoe Water Company (Determination of Ir- 
rigation Ditch Capacity to Comply with 
Seasonal Lease). 

W76-02115 6E 


Flow Equalization--Plus for Wastewater Treat- 
ment Plants. 
W76-02191 5D 


FLUID MECHANICS 


Surface Roughness Effects on the Mean Flow 
Past Circular Cylinders, 
W76-02402 8B 


FLUORINE 


Proliferations in the Fish Epidermis after Treat- 
ment with Glycolysis Inhibitors, 
(Proliferationen der Fishepidermis nach der 
Einwirkung von Inhibitoren des Glykolytischen 
Energiestoffwechsels), 

W76-02387 5C 


FOOD CHAINS 


Environmental Systems Laboratory. 
W76-02294 5D 


Flux of Cadmium Through Euphausiids, 
W76-02327 5C 


FOOD PROCESSING INDUSTRY 


Removes Moisture from Waste Products. 
W76-02296 5D 


Peaches Dry-Peeled at Del Monte. 
W76-02308 5D 


Determining the Chemical Oxygen Demand 
(COD) of an Industrial Effluent. Comparison of 
Different Methods Proposed with Special Re- 
gard to Certain Substances Contained in 
Canned Food Industry Generated Waste 
Waters (Determinazione della domanda chimica 
di Ossigeno (COD) di un Effluente industriale. 
Confronto tra i vari metodi proposti con par- 
ticolare riferimento alle sostanze contenute in 
Alcuni scarichi delle industrie conserviere). 

W76-02309 5D 


The Purification Plant of the Animal Flaying 
Station in Icker-An Example for the Possibili- 
ties of the Activation Process and for the Ap- 
plication of Packed Towers with Synthetic 
Packing Elements (Das Klaerwerk Der Tier- 
koerperverwerttungsanstalt in Icker-Ein 
Beispiel Fuer Die Moeglichkeiten Des 
Belebungsverfahrens Und Fuer Die Des Ein- 
satzes Von Tropfkoerpern Mit Kunststoff- 
Fuellelementen), 

W76-02344 5D 


Packing Pickles with Recycled Brine. 
W76-02360 5D 





FOOD PROCESSING WASTES 


Traveling Belt Filter Tackles Wastewater. 
W76-02295 5D 


Overcomes Phosphate Problem, 
W76-02297 5D 


Treatability Studies At a Fish Processing Plant, 
Part Two, 


W76-02335 5D 
FOOD WEBS 

Flux of Cadmium Through Euphausiids, 

W76-02327 SC 
FORAGE GRASSES 


Increasing Forage Production on a Semiarid 
Rangeland Watershed, 
W76-02223 4A 


FORECASTING 


Analog-Model Analysis of Hydrologic Effects 
of Sewerage in Southeast Nassau and 
Southwest Suffolk Counties, Long Island, New 
York, 

W76-02146 5B 


Evaluation of Mathematical Models for Tem- 
perature Prediction in Deep Reservoirs, 
W76-02270 5B 


Improving the Statistical Reliability of Stream 
Heat Assimilation Prediction, 
W76-02271 5B 


Evaluating a Mathematical Model for Predict- 
ing Lake Eutrophication, 
W76-02370 5C 


A Digital-Computer Model for Estimating 
Drawdowns in the Sandstone Aquifer in Dane 
County, Wisconsin, 


W76-02498 4B 
FOREST FIRE 

The Hydrology of Chaparral Watersheds, 

W76-02286 4D 
FOREST MANAGEMENT 


Water Resources Research on Forest and Ran- 
gelands in Arizona, 
W76-02220 4A 


Canyon Creek Management Analysis, 
W76-02242 4C 


Canyon Creek Management Analysis, 
W76-02242 4C 


Forest Management Impacts on Cold Water 
Fisheries, 
W76-02274 4c 


A Hydronomic Analysis of Forest Management 
Alternatives for Environmental Quality: A 
Case Study of Itasca County, 

W76-02362 6B 


FOSSIL FISHES 
Fossil Fishes from the Plicene or Pleistocene 
Cache Formation, Lake County, California, 
W76-02495 2H 


FRANCE 
The Utilization of ERTS-1 Data for the Study 
of the French Atlantic Littoral, 
W76-02046 7B 


FRESH WATER FISH 
Effects of Hypoxia on the Breathing Rate, 
Heart Rate and Rate of Oxygen Consumption 
in Fishes, 
W76-02334 5C 
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FRESHWATER FISH 
Age and Growth of Bluegill, Lepomis 
Macrochirus in Two Heated Texas Reservoirs, 
W76-02318 5C 


Toxicity Studies of Photo-Film Wastes, 
W76-02386 5C 


Effect of Different Constant Incubation Tem- 
peratures on Egg Survival and Embryonic 
Development in Lake Whitefish (Coregonus 
Clupeaformis), 

W76-02392 5C 


Ichthyofauna of Certain Rivers in Southern Po- 
land, 
W76-02405 SB 


FRESNO COUNTY (CALIF) 
Ground-Water Reconnaissance in the Fresno 
Northeast Area, Fresno County, California, 
W76-02493 4B 


FRICTION 
An Empirical Description of Wall Jet Velocity 
Profiles, 
W76-02407 8B 


FROTH FLOTATION 
Coal Fines Recovered from Water by Froth- 
Flotation. 
W76-02307 5D 


FSH MANAGEMENT 
An Evaluation of the Rainbow Trout-Warm- 
water Species Fishery in Parker Canyon Lake, 
W76-02454 2H 


FUMIGANTS 
Production, Distribution, Use and Environmen- 
tal Impact Potential of Selected Pesticides, 
W76-02316 5C 


Hygienic Standardization of DD and DDB 
Compounds in Water Bodies, (In Russian), 
W76-02406 5B 


FUNGICIDES 
Production, Distribution, Use and Environmen- 
tal Impact Potential of Selected Pesticides, 


W76-02316 sC 
GAGING 

Development of a  Shallow-Water Wave 
Direction Gage, 

W76-02399 2L 
Results from the CERC Wave Measurement 
Program, 

W76-02400 2L 


GAS-BUBBLE DISEASE 
Incidence and Cause of Gas-Bubble Disease in 
a Heated Effluent, 
W76-02006 5C 


GAS CHROMATOGRAPHY 
Determination of Dissolved Gases in Water by 
Diffusion and Gas Chromatographic 
Techniques, 
W76-02427 SA 


GASES 
Incidence and Cause of Gas-Bubble Disease in 
a Heated Effluent, 
W76-02006 5C 


Determination of Dissolved Gases in Water by 
Diffusion and Gas Chromatographic 
Techniques, 

W76-02427 SA 


SUBJECT INDEX 


GEOLOGIC TIME 
Fossil Fishes from the Plicene or Pleistocene 
Cache Formation, Lake County, California, 


W76-02495 2H 
GEOMORPHOLOGY 

Factor Analysis for Interpretation of Basin 

Physiography, 

W76-02285 2A 


Topologically Random Channel Networks in 
the Presence of Environmental Controls, 


W76-02408 8B 
GEOPHYSICS 
Structural Relations Determined From In- 


terpretation of Geophysical Surveys: Woody 
Mountain Well Field, Coconino County, 
Arizona, 

W76-02238 4B 


GEORGIA 
No Waiver of Sovereign Immunity ‘Implied 
from States’ Entrance into a Federally Regu- 
lated Area Unless There Exists an Express 
Private Right of Action Against the State, 
W76-02095 6E 


GEOTHERMAL STUDIES 
Geothermal Energy System and Control Ap- 
paratus, 


W76-02247 4B 

Efficient and Nonpolluting Method for 

Recovering Geothermal Heat Energy, 

W76-02255 4B 
GERMINATION 


Germination Responses of a New Mexico 
Population of Parry Agave (Agave Parryi En- 
glem. Var. Parry 1) To Constant Termperature, 
Water Stress, and pH, 

W76-02456 21 


GOLDFISH 
Toxicity of Potassium Permanganate to Fish 
and its Effectiveness for Detoxifying Anti- 
mycin, 
W76-02323 5C 


GOVERNMENT FINANCES 
Boise Post-Audit Study, Economic and Ecolog- 
ical History Support Study, 
W76-02374 6B 


GOVERNMENTAL CAPACITY 
Cherokee Water District v. Colorado Springs 
(Supplying Water (To a City) Outside the Water 
District). 
W76-02118 6E 


GOVERNMENTAL INTERRELATIONS 


Waterways, Drainage, Flood Control, Water 
Pollution and Resources Study Commission. 
W76-02083 6E 


GRAMA GRASSES 


Increasing Forage Production on a Semiarid 
Rangeland Watershed, 
W76-02223 4A 


GRANTS 


People Ex Rel Gazlay v. Murray (No Con- 
veyance of Underwater Land by Patent When 
Navigable Waters Fractionalize Land). 

W76-02129 6E 


GRAPHICAL METHODS 


A Graphical Procedure for Classifying Aquifer 
Management Strategy, 
W76-02159 4B 


GROUNDWATER 
GRAZING 
Relation of Reservoir Sedimentation to 
Catchment Attributes, Landslide Potential, 
Geologic Faults, and Predicted Density, 
W76-02288 25 
GREAT BASIN 


Large Scale Color Photograph for Erosion 
Evaluations on Rangeland Watersheds in the 
Great Basin, 


W76-02161 2 
GREAT BRITAIN. 

The Effects of Pesticides on British Wildlife, 

W76-02343 SC 


GREAT LAKES 
Great Lakes Water Quality 1974 Annual Re- 
port. 
W76-02080 5G 


Numerical Solution to a Two-Dimensional 
Dispersion Equation, 
W76-02153 5B 


Economics of Great Lakes Bulk Carriers in 
Winter Operations, 
W76-02384 6B 


Report to International Joint Commission, 
United States and Canada, Great Lakes Water 
Quality Status of Pertinent EPA Research, 

W76-02451 5G 


GREAT LAKES REGION 
Great Lakes Water Quality 1974 Annual Re- 
port. 
W76-02080 5G 


GROSS NATIONAL PRODUCT 
Pollution Abatement and Economic Growth: 
An Application of the Von Neumann Model of 
an Expanding Economy, 
W76-02385 5G 


GROUNDWATER 
Some New Aspects of Plant Indication of 
Hydrogeological Conditions in Deserts, (In 
Russian), 
W76-02003 21 


Farmers Investment Company v. Pima Mining 
Company (Sale of Water from Critical Ground- 
water Area Improper Unless at Auction to 
Highest Bidder). 

W76-02112 6E 


Land Subsidence Due to Ground-Water 
Withdrawal, Arvin-Maricopa Area, California, 
W76-02142 4B 


Different Aeration Systems for Groundwater 
and Surface Water (Verschiedene Systeme zur 
Belueftung von Grundund Oberflaechen- 
wasser), 

W76-02192 SD 


Artificial Groundwater Recharge and Waste- 
water Reclamation, 
W76-02197 5D 


Reciamation by Tubewell Drainage in Rechna 
Doab and Adjacent Areas, Punjab Region, 
Pakistan, 

W76-02484 4B 


Solid-Waste Disposal Sites in Relation to Water 
Resources in the Seattle-Tacoma Urban Com- 
plex and Vicinity, Washington, 

W76-02489 7C 
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GROUNDWATER 


Ground-Water Hydrology and Geology Near 
the July 1974 Phenol Spill at Lake Beulah, Wal- 
worth County, Wisconsin, 

W76-02497 5B 


GROUNDWATER AVAILABILITY 


Preliminary Investigation of the Hydrologic 
Properties of Diatremes in the Hopi Buttes, 
Arizona, 

W76-02239 4B 


GROUNDWATER BASINS 


State Game and Fish Department v. State Land 
Department (Denial of Appropriation of Water 
from Groundwater Basin). 


W76-02130 6E 
Water Resources of the Inner Basin of San 
Francisco Volcano, Coconino County, 
Arizona, 

W76-02237 4B 


Structural Relations Determined From _ In- 
terpretation of Geophysical Surveys: Woody 


Mountain Well Field, Coconino County, 
Arizona, 
W76-02238 4B 


Preliminary Investigation of the Hydrologic 
Properties of Diatremes in the Hopi Buttes, 
Arizona, 

W76-02239 4B 


GROUNDWATER DEGRADATION 


Evaluation of Ground-Water Degradation 
Resulting from Waste Disposal to Alluvium 
Near Barstow, California, 


W76-02480 5B 
GROUNDWATER MOVEMENT 

Hydrogeologic and Hydrochemical 

Framework, South-Central Great Basin, 


Nevada-California, with Special Reference to 
the Nevada Test Site, 
W76-02140 5B 


The Effect of Development on Groundwater in 
the Parker Strip, 
W76-02236 5B 


An Improved Method of Silicon-32 Measure- 
ment of Groundwaters, 
W76-02455 4B 


GROUNDWATER RESOURCES 


Summary Appraisals of the Nation’s Ground- 
Water Resources--Upper Mississippi Region, 


W76-02141 6B 
Public and Industrial Water Supplies in 
Southern Mississippi--1974, 

W76-02148 4A 


Ground-Water Resources of the Cape Hatteras 
National Seashore, North Carolina, 
W76-02149 7C 


Ground-Water Favorability and  Surficial 
Geology of the Machias-Lubec Area, Washing- 
ton County, Maine, 


W76-02151 7C 
Ground-Water Resources of Lackawanna 
County, Pennsylvania, 

W76-02483 4B 


Ground-Water Reconnaissance in the Fresno 
Northeast Area, Fresno County, California, 
W76-02493 4B 


Ground-Water Resources of Orangeburg Coun- 
ty, South Carolina, 
W76-02496 4B 
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GROWTH RATES 


Growth and Developmental Responses of Lar- 
val Toad Populations to Heated Effluent in a 
South Carolina Reservoir, 

W76-02010 5C 


Growth of Salt Marsh Microcosms Subjected 
to Thermal Stress, 
W76-02016 5C 


Age and Growth of Bluegill, Lepomis 
Macrochirus in Two Heated Texas Reservoirs, 
W76-02318 5C 


Evaluating a Mathematical Model for Predict- 
ing Lake Eutrophication, 
W76-02370 5C 


Survival and Growth of Juvenile Striped Bass, 
Morone Saxatilis, in a Factorial Experiment 
with Temperature, Salinity, and Age, 

W76-02390 5C 


Growth and Mortality of the Cultivated Man- 
grove Oyster (Crassostrea Rhizophorae), (In 
French), 

W76-02439 5C 


GROWTH STAGES 


Effects of Aroclor 1016 on Embryos, Fry, Ju- 
veniles, and Adults of Sheephead Minnows 
(Cyprinodon Variegatus), 

W76-02389 5C 


GUAM 


Reserving Certain Submerged Lands--Pre- 
sidential Proclamation No 4347. 
W76-02098 6E 


GULF OF MAINE 


Influence of Temperature on the 
Photosynthetic Efficiency in Natural Popula- 
tions of Marine Phytoplankton, 

W76-02022 SC 


GULF OF MEXICO 


Relationships Between ERTS Radiances and 
Gradients Across Oceanic Fronts, 
W76-02039 7B 


A Review of Initial Investigations to Utilize 
Erts-1 Data in Determining the Availability and 
Distribution of Living Marine Resources, 

W76-02041 7B 


HADDAM NECK PLANT 


Thermal Effects on the Microbiology and 
Chemistry of the Connecticut River-A Summa- 


ry, 
W76-02014 ac 


HARBORS 


Veepwater Port Act of 1974. 
W76-02077 6E 


Illinois Municipal Code (Provisions Relating to 
Municipal Jurisdiction OverWaters and Water- 
ways). 

W76-02088 6E 


HATCHING 


Hatching Success of Blueback-Herring and 
Striped-Bass Eggs with Various Time vs. Tem- 
perature Histories, 

W76-02008 5C 


HAWAII 


Sources and Sediment Yield of Hawaiian 
Watershed and Coastal Sediments, 
W76-02369 2 





HAZARDOUS SUBSTANCES 
Great Lakes Water Quality 1974 Annual Re- 
port. 
W76-02080 5G 


HEAT ASSIMILATION PREDICTION 
Improving the Statistical Reliability of Stream 
Heat Assimilation Prediction, 

W76-02271 5B 


HEAT CONTENT 
Estimating Energy Budget Components to 
Determine Lake Huron Evaporation, 


W76-02425 2D 
HEAT FLOW 

Geothermal Energy System and Control Ap- 

paratus, 

W76-02247 4B 

Efficient and Nonpolluting Method for 

Recovering Geothermal Heat Energy, 

W76-02255 4B 
HEAT REJECTION 


Improvement of the Environmental and 
Economic Characteristics of Cooling Towers: 
Part I of II. Heat Rejection from Horizontal 
Tubes to Shallow Fluidized Beds, 

W76-02381 5G 


HEAT TRANSFER 
Potential Use of Vegetation to Enhance Cool- 
ing in Holding Ponds, 
W76-02025 5C 


Efficient and Nonpolluting Method for 
Recovering Geothermal Heat Energy, 
W76-02255 4B 


Improvement of the Environmental and 
Economic Characteristics of Cooling Towers: 
Part I of II. Heat Rejection from Horizontal 
Tubes to Shallow Fluidized Beds, 


W76-02381 5G 
HEATED WATER 

Thermal Ecology. 

W76-02004 5C 


Incidence and Cause of Gas-Bubble Disease in 
a Heated Effluent, 
W76-02006 5C 


Growth and Developmental Responses of Lar- 
val Toad Populations to Heated Effluent in a 
South Carolina Reservoir, 

W76-02010 5C 


Effect of Thermal Effluents on the Marine 
Biology of Southeastern Florida, 
W76-02023 SC 


Studies of Florida Gulf Coast Salt Marshes 
Receiving Thermal Discharges, 
W76-02024 5C 


Effects of Entrainment of Zooplankton at 
Three Mid-Atlantic Power Plants, 
W76-02315 5C 


Summer Distribution of the Nearshore Fish 
Community Near A Thermal Generating Sta- 
tion as Determined by Acoustic Census, 

W76-02321 5B 


Critical Thermal Maxima and Upper Lethal 
Temperatures for the Calanoid Copepods Acar- 
tia Tonsa and A. Clausi, 


W76-02329 5C 
HEAVY METALS 

Fluidized-Metal Traps Metal. 

W76-02300 5D 
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Flux of Cadmium Through Euphausiids, 


W76-02327 5C 
Uptake of Mercury by Freshwater Clams 
(Family Unionidae), 

W76-02331 SA 


Reaction of Non-Cyanidic Metal Complexes to 
Conventional Decontamination of Waste Water 
From Electro-Plating (Das Verhalten Nicht- 
Cyanidischer Metallkomplexe Bei Der Her- 
koemmlichen Entgiftung Von Galvanikabwaes- 
sern), 

W76-02347 5D 


HERBICIDES 
Production, Distribution, Use and Environmen- 
tal Impact Potential of Selected Pesticides, 
W76-02316 5C 


HERRINGS 
Hatching Success of Blueback-Herring and 
Striped-Bass Eggs with Various Time vs. Tem- 
perature Histories, 
W76-02008 5C 


HIGH-ALTITUDE INFRARED PHOTOGRAPHY 
Remote Sensing as an Aid to Community 
Development in an Arid Area, 


W76-02165 7B 
HOURLY RAINFALL 

Generation of Hourly Rainfall, 

W76-02416 2B 
HUMAN DISEASES 


Water Management Planning for Malaria 
Prevention in the Damodar Valley, India, 
W76-02432 5G 


HUMIDITY 
Effect of Vegetation on Soil Humidity in East- 
ern Kara Kum, (In Russian), 
W76-02208 2G 


Approximation Formulas for the Equilibrium 
Size of an Aersol Particle as a Function of its 
Dry Size and Composition and the Ambient 
Relative Humidity, 

W76-02421 2B 


HYDRAULICS 

Capacities of Stacks in Sanitary Drainage 
Systems for Buildings, 

W76-02201 8B 


Investigation of the Hydraulics of Horizontal 
Drains in Plumbing Systems, 
W76-02218 8B 


Sediment Transport in Smooth Fixed Bed 
Channels, 
W76-02409 8B 


HYDROGEN ION CONCENTRATION 
Measurement of the Apparent PH of Seawater 
with a Combination Microelectrode, 

W76-02415 2L 


HYDROGEOLOGY 
Summary Appraisals of the Nation’s Ground- 


Water Resources--Upper Mississippi Region, 
W76-02141 6B 


Ground-Water Reconnaissance in the Fresno 
Northeast Area, Fresno County, California, 


W76-02493 4B 
HYDROGRAPHS 

A Deterministic Model for Semi-Arid 

Catchments, 

W76-02235 2E 


SUBJECT INDEX 


HYDROLOGIC ASPECTS 
Some New Aspects of Plant Indication of 
Hydrogeological Conditions in Deserts, (In 
Russian), 
W76-02003 21 


Hydrologic Aspects of Land-Use Planning at 
Tumamoc Hill, Tucson, Arizona, 
W76-02245 4A 


HYDROLOGIC BOUNDARIES 
Hydrologic Unit Map--1974, State of Idaho. 


W76-02490 7C 

Hydrologic Unit Map--1974, State of Nevada. 

W76-02491 7C 
HYDROLOGIC BUDGET 


Analog-Model Analysis of Hydrologic Effects 
of Sewerage in Southeast Nassau and 
Southwest Suffolk Counties, Long Island, New 
York, 


W76-02146 5B 
HYDROLOGIC DATA 

A Real Time Data Acquisition System by Satel- 

lite Relay, 

W76-02035 7B 


Floodflow Characteristics at Proposed Bridge 
Site on Mohawk River, Whitesboro, New 
York, 

W76-02136 4A 


Floodflow Characteristics at Proposed Bridge 
Site on West Branch Delaware River, Delhi, 
New York, 

W76-02137 4A 


Water Resources Information Needs for the 
Northwest Florida Water Management District. 
W76-02138 4A 


Summary Appraisals of the Nation’s Ground- 
Water Resources--Upper Mississippi Region, 
W76-02141 6B 


Redwood National Park Studies Data Release 
Number 1: Redwood Creek, Humboldt County, 
California, September 1, 1973-April 10, 1974, 

W76-02144 7C 


Hydrologic Data for Cow Bayou, Brazos River 
Basin, Texas, 1973, 
W76-02145 7C 


Landsat, A Satellite Surface Water Divining 
Rod, 
W76-02162 7C 


LANDSAT-1 Imagery in Hydrologic Studies, 
W76-02163 7B 


Remote Sensing as an Aid to Community 
Development in an Arid Area, 
W76-02165 7B 


Ground-Water Reconnaissance in the Fresno 
Northeast Area, Fresno County, California, 
W76-02493 4B 


Ground-Water Resources of Orangeburg Coun- 
ty, South Carolina, 
W76-02496 4B 


HYDROLOGIC PROPERTIES 
Preliminary Investigation of the Hydrologic 
Properties of Diatremes in the Hopi Buttes, 
Arizona, 
W76-02239 4B 


HYDROLOGIC UNIT MAPS (IDAHO) 


Hydrologic Unit Map--1974, State of Idaho. 
W76-02490 7C 


IDAHO 


HYDROLOGIC UNIT MAPS (NEV) 
Hydrologic Unit Map--1974, State of Nevada. 


W76-02491 7C 
HYDROLOGY 

Management of Mountain Watersheds. 

W76-02169 4D 


Hydrologic Unit Map--1974, State of Idaho. 
W76-02490 7C 


Hydrologic Unit Map--1974, State of Nevada. 
W76-02491 7C 


HYDRONOMIC ANALYSIS 
A Hydronomic Analysis of Forest Management 
Alternatives for Environmental Quality: A 
Case Study of Itasca County, 
W76-02362 6B 


HYPERFILTRATION 
Complete Reuse of Textile Dyeing Wastes 
Processed with Dynamic Membrane Hyperfil- 
tration, 
W76-02312 5D 


HYPOXIA 
Effects of Hypoxia on the Breathing Rate, 
Heart Rate and Rate of Oxygen Consumption 
in Fishes, 
W76-02334 5C 


ICE 
Evaluation of Ice Management Problems As- 
sociated with Operation of a Mechanical Ice 
Cutter on the Mississippi River, 
W76-02396 8C 


ICEBERGS 
Applicability of ERTS to Antaractic Iceberg 
Resources, 
W76-02048 7B 


ICELAND 
The Icelandic Fisheries Dispute: A Decision is 
Finally Rendered, 
W76-02091 6E 


IDAHO 
Dayley v. City of Burley (Not Permissible to 
Divert City Storm Waters into Creek Which 
was not a Natural Water Course). 
W76-02109 6E 


Avondale Irrigation District v. North Idaho 
Properties, Incorporated (Requirement of 
United States to Quantify Water Rights for 
State Court Adjudication Under McCarran 
Amendment). 

W76-02111 6E 


Lemmon v. Hardy (Valid to Initiate Water 
Right on Unsurveyed Public Domain But Not 
on Private Property). 

W76-02119 6E 


Ground-Water Levels and Well Records for 
Current Observation Wells in Idaho, 1974, 


W76-02139 7C 
Boise Post-Audit Study, Hydrology Support 
Study, 

W76-02372 6B 
Boise Post-Audit Study, Plan of Study Subpro- 
ject Report, 

W76-02373 6B 


Boise Post-Audit Study, Economic and Ecolog- 
ical History Support Study, 
W76-02374 6B 


Hydrologic Unit Map--1974, State of Idaho. 
W76-02490 7C 
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ILLINOIS 


ILLINOIS 
Illinois Laws Relating to Waterways, 1973. 
W76-02081 6E 


The Civil Administrative Code (Provisions 
Relating to Illinois State Agencies Concerned 
with Waterway Law). 

W76-02082 6E 


Waterways, Drainage, Flood Control, Water 
Pollution and Resources Study Commission. 
W76-02083 6E 


Chain of Lakes Study Commission and Illinois- 
Mississippi Canal and Sinnissippi Lake Commi- 
sion Creates-Effective Date. 

W76-02084 6E 


Chicago Regional Port District. 
W76-02085 6E 


Flood Damage--Creates Act to Prevent. 
W76-02086 6E 


Study and Survey of Lake Michigan Shoreline. 
W76-02087 6E 


Illinois Municipal Code (Provisions Relating to 
Municipal Jurisdiction OverWaters and Water- 
ways). 

W76-02088 6E 


Counties (Provisions of Illinois Statutes Relat- 
ing to County Jurisdiction Over Waters and 
Waterways). 

W76-02089 6E 


ILLINOIS-MISSISSIPPI CANAL 
Chain of Lakes Study Commission and Illinois- 
Mississippi Canal and Sinnissippi Lake Commi- 
sion Creates-Effective Date. 
W76-02084 6E 


IMMATURE GROWTH STAGE 
Factors in the Elimination of the Immature 
Stages of Anopheles Quadrimaculatus Say in a 
Water Level Fluctuation Cycle, 


W76-02430 5G 
INCINERATION 

Best Alternative to Ocean Disposal. 

W76-02188 SE 


INCIPIENT MOTION 
Sediment Transport in Smooth Fixed Bed 
Channels, 
W76-02409 8B 


INDIA 
Water Management Planning for Malaria 
Prevention in the Damodar Valley, India, 
W76-02432 5G 


INDIANA 
A Land Capability Model for the Lower Lake 
Monroe Watershed, 
W76-02002 4A 


Effects of Thermal Effluents on Fish and In- 
vertebrates, 
W76-02018 5C 


Water-Quality Assessment of the Indiana 
Dunes National Lakeshore, 1973-74, 
W76-02147 2K 


INDIANA DUNES NATIONAL LAKESHORE 
Water-Quality Assessment of the Indiana 
Dunes National Lakeshore, 1973-74, 
W76-02147 2K 


INDICATORS 
Chloride in Natural Waters of New Hampshire, 
W76-02361 5B 
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SUBJECT INDEX 


INDUSTRIAL PRODUCTION 


Water-Reducible Coating Solves Problems. 
W76-02353 5D 


INDUSTRIAL WASTE 


Method and Apparatus for Treatment of Liquid 
Wastes, 
W76-02261 5D 


INDUSTRIAL WASTES 


Electrolytic Treatment of Job Shop Metal 
Finishing Wastewater, 
W76-02070 5D 


Phosphate Manufacturing Point Source Catego- 
ry-Effluent Guidelines and Standards. 
W76-02103 ; 5G 


Plastics and Synthetics Manufacturing Point 
Source Category, 
W76-02104 5B 


Method for Removing and Decolorizing Aque- 
ous Waste Effluents Containing Dissolved or 
Dispersed Organic Matter, 


W76-02264 5D 
Fluid Treatment Apparatus, 

W76-02266 5D 
Treats Huge Flowrates, 

W76-02293 5D 
Wastewater Treatment at Ford’s Windsor Com- 
plex, 

W76-02298 5D 


Continuous Printed Circuit Etching-Without 
Pollution, 
W76-02299 5D 


Fluidized-Metal Traps Metal. 
W76-02300 5D 


Process Water Reuse and Control at an NSSC 
Mill, 
W76-02302 5D 


Pollution Free Mills: Facts and Visions, 
W76-02303 5D 


Stabilizing the Purified Waters Generated by 
the Etching Shops for their Utilization in the 
Reverse Cycle (Stabilizatsiya ochishchennykh 
promyvnykh vod travil’nykh otdeleniy dlya 
ispol’zovaniya v oborotnom tsikle), 

W76-02304 5D 


A Combined Method for the Purification of 
Fluorine from Industrial Waste Waters 
Generated by a Superphosphate Producing 
Plant (Kombinirovannyy metod ochistki ftora 
iz proizvodstvennykh stochnykh vod super- 
fosfatnogo zavoda), 

W76-02305 5D 


Two-Stage Biological System Cuts Space. 
W76-02306 5D 


Coal Fines Recovered from Water by Froth- 
Flotation. 
W76-02307 5D 


Peaches Dry-Peeled at Del Monte. 
W76-02308 5D 


The Clarification Plant of the Chemical Com- 
plex of the Town Jambol (Die Abwasser- 
reinigungsanlage der Chemiekombinats der 
stadt jambol), 

W76-02310 5D 





Removal of Benzidine from Industrial Waste 
Waters, (Dekantserogenizatisiya promyshlen- 


nykh = stochnykh vod, soderzhashchikh 
benzidin), 
W76-02311 5D 


Complete Reuse of Textile Dyeing Wastes 
Processed with Dynamic Membrane Hyperfil- 
tration, 

W76-02312 SD 


Electrochemical process for Effluent, 
W76-02313 SD 


Massive Lime Treatment Color Removal from 
Kraft Effluents, 
W76-02314 5D 


Bayport Centralizes Treatment of Industrial 
Wastes, 
W76-02337 5D 


Kraft Pulp and Paper Mill Pollution Abatement, 
Moderinization, and Expansion. 
W76-02338 SD 


Textbook Route Stops Mercury Loss. 
W76-02339 5D 


Steel Mill Waste Line Protected with Epoxies. 
W76-02350 SD 


Chromic Acid System Reclaims Material, 
Solves Plating Plant Pollution Problems. 


W76-02351 5D 
Treating Contaminated Water. 

W76-02355 5D 
Toxicity Studies of Photo-Film Wastes, 
W76-02386 5C 
Some Trends in Industrial Water and Wastes 
Management, 

W76-02429 SD 


The Applicability of Carbon Adsorption in the 
Treatment of Petrochemical Wastewaters, 
W76-02435 sD 


Sour Water Stripper: Its Design and Applica- 
tion, 
W76-02436 sD 


The Lamella Separator: A Definition and 
Result of Pilot Studies in the Pulp and Paper 
and Steel Industries, 

W76-02437 5D 


Treatment of Cheese Processing Wastes by the 
Bio-Disc Process, 
W76-02438 SD 


Waste Treatment Facilities for Jones and 
Laughlin Stee! Corporation, Hennepin Works, 
W76-02445 5D 


INDUSTRIAL WATER 
Slime Inhibitor for use in Industrial Water 
Recirculating Systems, 


W76-02253 5D 
Some Trends in Industrial Water and Wastes 
Management, 

W76-02429 5D 


Waste Treatment Facilities for Jones and 
Laughlin Steel Corporation, Hennepin Works, 
W76-02445 5D 


Industrial Wastewater Reclamation, 
W76-02450 5D 





— 


INLE 
Th 


INPU 


Alt 
Ca: 


INSE 
Fac 
Sta 


Ww? 


Mo: 
tion 
Aut 
w7 


Wat 
Ano 


w7 





aste 
len- 
nikh 


stes 
>rfil- 


SD 


SD 


from 


SD 


5D 


nent, 


5D 


5D 


cies. 
SD 


terial, 


5D 
SD 


5c 


Vastes 


| Paper 
sD 
by the 
sD 
es and 


J orks, 
5D 


Water 
sD 
Wastes 
5D 

ies and 


Works, 
5D 








INFILTRATION 
Infiltration--Inflow Analysis, 
W76-02170 sD 


INFILTRATION/INFLOW ANALYSIS (1/I) 
Infiltration--Inflow Analysis, 
W76-02170 5D 


INFLATION (ECONOMICS) 
Project Evaluation During Inflation, 
W76-02444 6B 


INFLOW 
Infiltration--Inflow Analysis, 
W76-02170 5D 


INFORMATION RETRIEVAL 
Water Resources Information Needs for the 
Northwest Florida Water Management District. 
W76-02138 4A 


INHIBITORS 

Slime Inhibitor for use in Industrial Water 
Recirculating Systems, 

W76-02253 5D 


Proliferations in the Fish Epidermis after Treat- 
ment with Glycolysis Inhibitors, 
(Proliferationen der Fishepidermis nach der 
Einwirkung von Inhibitoren des Glykolytischen 
Energiestoffwechsels), 

W76-02387 5C 


INJUNCTIVE RELIEF 
Fullenwider v. Bagwell (Wide Court Discretion 
in Shaping Injunctive Relief for Plaintiff’s Un- 
contested Water Right). 
W76-02110 6E 


Jewell v. Kroo (Replacement of Dam Right of 
Owners of Water Easement Where Larger 
Reservoir Required). 

W76-02123 6E 


Gallup Gamerco Coal Company v. Irwin 
(Application of Docirines Relating to Oil and 
Gas Leases to the Lease of Water Well). 


W76-02124 6E 
INLAND WATERWAYS 

Illinois Laws Relating to Waterways, 1973. 

W76-02081 6E 
INLETS (WATERWAYS) 


The Role of Tidal Mixing in Rupert and Hol- 
berg Inlets, Vancouver Island, 
W76-02413 2L 


INPUT-OUTPUT ANALYSIS 
A Hydronomic Analysis of Forest Management 
Alternatives for Environmental Quality: A 
Case Study of Itasca County, 
W76-02362 6B 


INSECT CONTROL 
Factors in the Elimination of the Immature 
Stages of Anopheles Quadrimaculatus Say in a 
Water Level Fluctuation Cycle, 
W76-02430 5G 


Production and Control of Floodwater 
Mosquitoes Incidental to Water Level Opera- 
tions on Reservoirs of the Tennessee Valley 
Authority, 

W76-02443 5G 


Water Level Management for the Control of 
Anopheles Quadrimaculatus in the Tennessee 
Valley, 

W76-02447 5G 


SUBJECT INDEX 


INSECTICIDES 
Production, Distribution, Use and Environmen- 
tal Impact Potential of Selected Pesticides, 
W76-02316 5C 


INSTITUTIONAL CONSTRAINTS 
Constraints on Water Development by the Ap- 
propriation Doctrine. 


W76-02234 6E 
INSTRUMENTATION 

Instrumental Analysis of Chemical Pollutants, 

Training Manual, 

W76-02395 5A 


Measurement of the Apparent PH of Seawater 
with a Combination Microelectrode, 


W76-02415 2L 
INTEREST RATES 

Project Evaluation During Inflation, 

W76-02444 6B 
INTERNAL WAVES 


Ocean Internal Waves Off the North American 
and African Coasts from ERTS-1, 
W76-02040 7B 


INTERNATIONAL JOINT COMMISSION 
Great Lakes Water Quality 1974 Annual Re- 
port. 
W76-02080 5G 


Report to International Joint Commission, 
United States and Canada, Great Lakes Water 
Quality ,Status of Pertinent EPA Research, 


W76-02451 5G 
INTERNATIONAL LAW 

The Icelandic Fisheries Dispute: A Decision is 

Finally Rendered, 

W76-02091 6E 


Freedom of Scientific Research: Stepchile of 
the Oceans, 
W76-02094 6E 


INTERNATIONAL WATERS 
Freedom of Scientific Research: Stepchile of 
the Oceans, 
W76-02094 6E 


INTERPOLATION TECHNIQUES 

Evaluation of Digitally Corrected ERTS 
Images, 

W76-02062 7C 


INVERTEBRATES 
Effects of Thermal Effluents on Fish and In- 
vertebrates, 
W76-02018 5C 


Comparative Toxicity of Larval Lampricide 


(TFM: 3-Trifluoromethyl-4-Nitrophenol) To 

Selected Benthic Macroinvertebrates, 

W76-02330 5C 
ION EXCHANGE 

Twin Belt Ion Exchange System, 

W76-02254 5F 


Survival and Chloride Ion Regulation of the 
Porcelain Crab Petrolisthes Armatus Exposed 
to Mercury, 

W76-02328 5C 


ION TRANSPORT 
Survival and Chloride Ion Regulation of the 
Porcelain Crab Petrolisthes Armatus Exposed 
to Mercury, 
W76-02328 5C 





IRRIGATION PRACTICES 


IONS 
Bioflocculation and the Accumulation of 
Chemicals by Floc-Forming Organisms, 


W76-02267 5D 
IRRADIATION 

Mini Sewage Treatment System, 

W76-02216 5D 
IRRIGATED LAND 


Remote-Sensing Techniques for Determining 
Water Table Depths in Irrigated Agriculture, 


W76-02160 7B 
IRRIGATION 

Two Cities Test Reverse Osmosis System. 

W76-02217 5D 


Method and Apparatus for Controlled Drip Ir- 
rigation from Chamber Means Located at Vary- 
ing Elevations Along Soil Areas to be Irrigated, 
W76-02256 3F 


Automatically Operated Water Distribution 
Systems Such as Lawn and Garden Sprinkling 
Systems and Timer Operated Valve Therefor, 


W76-02257 3F 
Irrigation Systems, 

W76-02258 3F 
Sprinkler Mounting Device, 

W76-02260 3F 


IRRIGATION AND DRAINAGE ENGINEERING 
OFFICE 
Irrigation Districts of Mexico (Los Distritos de 
Riego de Mexico), 
W76-02167 4A 


IRRIGATION CANALS 
Irrigation Canal, Water-Withdrawal Weir, 
W76-02248 3F 


IRRIGATION DISTRICTS 
Irrigation Districts of Mexico (Los Distritos de 
Riego de Mexico), 
W76-02167 4A 


IRRIGATION DITCHES 
Wheatland Irrigation District v. Two Bar-Mu- 
leshoe Water Company (Determination of Ir- 
rigation Ditch Capacity to Comply with 
Seasonal Lease). 
W76-02115 6E 


IRRIGATION EFFECTS 
Computerized Reduction of Meteorologic Mea- 
surements from Irrigated and Nonirrigated 
Plots in Central Utah, 
W76-02500 7C 


IRRIGATION EFFICIENCY 
Irrigation Districts of Mexico (Los Distritos de 
Riego de Mexico), 
W76-02167 4A 


Irrigation Canal, Water-Withdrawal Weir, 
W76-02248 3F 


Automatically Operated Water Distribution 
Systems Such as Lawn and Garden Sprinkling 
Systems and Timer Operated Valve Therefor, 


W76-02257 3F 

Irrigation Systems, 

W76-02258 3F 

Lightweight Traveling Irrigation System, 

W76-02259 3F 
IRRIGATION PRACTICES 


Irrigation Canal, Water-Withdrawal Weir, 
W76-02248 
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IRRIGATION PRACTICES 


Drip Irrigation System and Components 
Thereof, 
W76-02249 3F 


Method and Apparatus for Controlled Drip Ir- 
rigation from Chamber Means Located at Vary- 
ing Elevations Along Soil Areas to be Irrigated, 


W76-02256 3F 
Irrigation Systems, 

W76-02258 3F 
Lightweight Traveling Irrigation System, 
W76-02259 3F 
Sprinkler Mounting Device, 

W76-02260 3F 


IRRIGATION PROGRAMS 
Irrigation Districts of Mexico (Los Distritos de 
Riego de Mexico), 
W76-02167 4A 


IRRIGATION SYSTEMS 
Irrigation Canal, Water-Withdrawal Weir, 


W76-02248 3F 
Drip Irrigation S§stem and Components 
Thereof, 

W76-02249 3F 


Irrigation Systems, 
W76-02258 3F 


Lightweight Traveling Irrigation System, 
W76-02259 3F 


IRRIGATION WATER 
A Suitability Index of Drainage Waters for Ir- 
rigation Purposes, 


W76-02168 3C 
Economic Alternatives in Solving the U.S.- 
Mexico Colorado River Water Salinity 
Problem, 

W76-02226 3A 


Metropolitan Operated District for Sewage Ef- 
fluent-Irrigation Water Exchange, 
W76-02228 5D 


Reclamation by Tubewell Drainage in Rechna 
Doab and Adjacent Areas, Punjab Region, 
Pakistan, 

W76-02484 4B 


ISRAEL 
Topographical Effects on Standard Normals of 
Rainfall Over Israel, 
W76-02499 2B 


JETS 
An Empirical Description of Wall Jet Velocity 
Profiles, 


W76-02407 8B 

Turbulent Dense Plumes in a Laminar Cross 

Flow, 

W76-02418 8B 
JOINTS (CONNECTIONS) 

A Fail-Safe Subaqueous Concrete Sewer, 

W76-02171 8F 


JUDICIAL DECISIONS 
No Waiver of Sovereign Immunity ‘Implied 
from States’ Entrance into a Federally Regu- 
lated Area Unless There Exists an Express 
Private Right of Action Against the State, 


W76-02095 6E 
JURISDICTION 

Chicago Regional Port District. 

W76-02085 6E 
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SUBJECT INDEX 


Illinois Municipal Code (Provisions Relating to 
Municipal Jurisdiction OverWaters and Water- 
ways). 

W76-02088 6E 


The Icelandic Fisheries Dispute: A Decision is 
Finally Rendered, 
W76-02091 6E 


JUVENILE GROWTH STAGE 
Survival and Growth of Juvenile Striped Bass, 
Morone Saxatilis, in a Factorial Experiment 
with Temperature, Salinity, and Age, 


W76-02390 SC 
KANSAS 

Quantitative Water Quality with ERTS-1, 

W76-02052 SA 


Jennings v. Walsh (No Sewer Service Charge to 
Homeowners with Septic Tanks Even Though 
Septic Tank’s Contents Placed Eventually in 
Sewer of Municipality). 

W76-02116 6E 


Remote-Sensing Techniques for Determining 
Water Table Depths in Irrigated Agriculture, 
W76-02160 7B 


KANSAS WATER POLLUTION ACT 
Jennings v. Walsh (No Sewer Service Charge to 
Homeowners with Septic Tanks Even Though 
Septic Tank’s Contents Placed Eventually in 
Sewer of Municipality). 
W76-02116 6E 


KENTUCKY 
Natural Biological Control of the Salt Marsh 
Mosquito in the Acid Mine Drainage Swamps 
in Western Kentucky, 
W76-02433 5G 


LABORATORY EQUIPMENTS 
A Controlled Environment System for Measur- 
ing Plant-Atmosphere Gas Exchange, 
W76-02277 21 


LABORATORY TESTS 
Growth of Salt Marsh Microcosms Subjected 
to Thermal Stress, 
W76-02016 SC 


Horsham Tests Complete. 
W76-02194 8G 


Source Identification of Oil Spills by Pattern 
Recognition Analysis of Natural Elemental 


Composition, 

W76-02397 SA 

Surface Roughness Effects on the Mean Flow 

Past Circular Cylinders, 

W76-02402 8B 
LACKAWANNA COUNTY (PA) 

Ground-Water Resources of Lackawanna 

County, Pennsylvania, 

W76-02483 4B 


LAKE CHAMPLAIN (VT) 
Application of ERTS Imagery to Environmen- 
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Ontario, 
W76-02011 5C 


Response of Perch and Their Forage to Ther- 
mal Discharges in Lake Ontario, 
W76-02015 5C 


Criteria for the Use of Vertical Averaging in 
Great Lakes Dispersion Models, 
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Photosynthetic Activity of Individual Algal 
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A Land Capability Model for the Lower Lake 
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A Land Capability Model for the Lower Lake 
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LAND TREATMENT 
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Landfill Stabilization with Leachate Recycle, 
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Stomatal Movement and Water Relations in 
Crops: 2. Stomatal Behavior of Tobacco 
Leaves of Different Ages and the Influence of 
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LEGAL REVIEW 
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Chicago Regional Port District. 
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93-279--Legislative History. 
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Rroader Loan Program Introduced for Mu- 
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The Awakened Interest in the Sewer Or- 
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Microorganisms (O vliyanii lignosul’fonata am- 
moniya na pochvennye mikroorganizmy), 
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Limnological Data Report for the Maine De- 
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Geological Survey Cooperative Lake Studies 
Project, 

W76-02492 7C 


LINEAR PROGRAMMING 
Linear Programming Analysis of Branched Pipe 
Network, 
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Selecting and Installing Synthetic Pond 
Linings, 

W76-02431 8G 
LIQUID WASTES 


Method and Apparatus for the Purification of 
Aqueous Effluent, 
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Sludge Dewatering Process and Apparatus, 
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Method and Apparatus for Treatment of Liquid 
Wastes, 
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Updating Coastal and Navigational Charts 
Using ERTS-1 Data, 
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LITTORINA LITTOREA 

Heat Effects on a Marine Snail, 
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Broader Loan Program Introduced for Mu- 
nicipal Sewerage Projects. 
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LOCAL GOVERNMENTS 
Illinois Municipal Code (Provisions Relating to 
Municipal Jurisdiction OverWaters and Water- 


ways). 
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dinance, 
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try, 
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The Utilization of ERTS-1 Data for the Study 
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LONG ISLAND (NY) 
Analog-Model Analysis of Hydrologic Effects 
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LOS ALAMOS (N MEX) 
Evaluation of Monitoring of Radioactive Solid- 
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lands, 
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Mass-Wasting Processes in Watershed Manage- 
ment, 
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Sodium Relations in Desert Plants: 3. Cation- 
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MACHIAS-LUBEC AREA (MAINE) 
Ground-Water Favorability and  Surficial 
Geology of the Machias-Lubec Area, Washing- 
ton County, Maine, 
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MACROALGAE 
Effect of Thermal Effluents on the Marine 
Biology of Southeastern Florida, 
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MAINE 
Ground-Water Favorability and Surficial 
Geology of the Machias-Lubec Area, Washing- 
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Limnological Data Report for the Maine De- 
partment of Environmental Protection--U.S. 
Geological Survey Cooperative Lake Studies 
Project, 
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Water Management Planning for Malaria 
Prevention in the Damodar Valley, India, 
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The Civil Administrative Code (Provisions 
Relating to Illinois State Agencies Concerned 
with Waterway Law). 
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Illinois Municipal Code (Provisions Relating to 
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Potential Use of Vegetation to Enhance Cool- 
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Symposium Volume 1: Technical Presenta- 
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Using ERTS-1 Data, 
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Effect of Thermal Effluents on the Marine 
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W76-02023 5C 


MARINE FISH 
Effects of Hypoxia on the Breathing Rate, 
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W76-02334 5C 


MARINE FISHERIES 
A Review of Initial Investigations to Utilize 
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Evaluation of Mathematical Models for Tem 
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MEASUREMENT 
Method and Apparatus for Continuous Moni- 
toring of Dissolved Organics, 
W76-02213 5A 


Electronic Water Level Indicator, 
W76-02246 7B 


Measurement of Swash Profile and Orbital Mo- 
tion on the Beach, 
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Measurements of the Dielectric Properties of 
Wet Snow Using a Microwave Technique, 
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Measurement of the Apparent PH of Seawater 
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MECHANICAL ICE CUTTERS 
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sociated with Operation of a Mechanical Ice 
Cutter on the Mississippi River, 
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Fresh Water for Arizona by Salt Replacement 
Desalination, 
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Cleaning of Membrane Surfaces, 
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MERCURY 


Combined Effects of Mercury and Tempera- 
ture on the Mortality of Rainbow Trout, 
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Survival and Chloride Ion Regulation of the 
Porcelain Crab Petrolisthes Armatus Exposed 
to Mercury, 
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Uptake of Mercury by Freshwater Clams 
(Family Unionidae), 
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Textbook Route Stops Mercury Loss. 
W76-02339 5D 
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Total Metabolism of Thermally Affected 


Coastal Systems on the West Coast of Florida, 
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Studies of Florida Gulf Coast Salt Marshes 
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The Influence of Temperature on Scope for 
Activity in Cutthroat Trout, Salmo Clarki, 
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METAL WASTES 
Chromic Acid System Reclaims Material, 
Solves Plating Plant Pollution Problems. 
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METALIC WASTES 
Treating Effluent in Midlands Factory. 
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Treating Effluent in Midlands Factory. 
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Metal Plater Recovers Toxic Ions. 
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METEOROLOGICAL DATA 
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Topographical Effects on Standard Normals of 
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METHODOLOGY 
Analysis of a Multipurpose Water Resource 
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Summer Distribution of the Nearshore Fish 
Community Near A Therma! Generating Sta- 
tion as Determined by Acoustic Census, 
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Water Temperature-Influential Factors, Field 
Measurement, and Data Presentation, 
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MEXICALI VALLEY (MEX) 
United States-Mexico Water Agreements and 
Related Water use in Mexicali Valley: A Sum- 
mary, 
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MEXICO 
Analysis of a Multipurpose Water Resource 
System in Southeastern Mexico, 
W76-02157 6A 


Irrigation Districts of Mexico (Los Distritos de 
Riego de Mexico), 
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United States-Mexico Water Agreements and 
Related Water use in Mexicali Valley: A Sum- 
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Salinity Control Planning in the Colorado River 
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Air and Water Quality Standards in Florida, 
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A Quantitative Method for Effluent Com- 
pliance Monitoring Resource Allocation, 
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MICROENVIRONMENT 


Behavioral Thermoregulation of the American 
Alligator, 
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Computerized Reduction of Meteorologic Mea- 
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Plots in Central Utah, 
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Chemistry of the Connecticut River-A Summa- 
ry, 
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MINERAL SOILS 


Kinetic Model For Orthophosphate Reactions 
in Mineral Soils, 
W76-02073 5D 


MODEL STUDIES 


MINERAL SURFACES 
Reactions of Aqueous Aluminum Species at 
Mineral Surfaces, 
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MINEROLOGY 
Reactions of Aqueous Aluminum Species at 
Mineral Surfaces, 
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A Hydronomic Analysis of Forest Management 
Alternatives for Environmental Quality: A 
Case Study of Itasca County, 
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Soybean and Corn Rooting in Southwestern 
Minnesota: I. Water-Uptake Sink, 
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MINNOWS 
The Relationship of the 96-Hour LCSO to the 
Lethal Threshold Concentration of Hexavalent 
Chromium, Phenol, and Sodium  Pen- 
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(Cyprinodon Variegatus), 
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MISSISSIPPI 

Public and Industrial Water Supplies in 
Southern Mississippi--1974, 
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MISSISSIPPI RIVER 


Evaluation of Ice Management Problems As- 
sociated with Operation of a Mechanical Ice 
Cutter on the Mississippi River, 
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MISSISSIPPI! RIVER BASIN 
ERTS-1 Flood Hazard Studies in the Mississip- 
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MISSISSIPPI RIVER BASINS 
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Water Resources--Upper Mississippi Region, 
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MISSISSIPPI SOUND 


A Review of Initial Investigations to Utilize 
Erts-1 Data in Determining the Availability and 
Distribution of Living Marine Resources, 
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Tidal Flats in Estuarine Water Quality Analy- 
sis, 
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The Role of Tidal Mixing in Rupert and Hol- 
berg Inlets, Vancouver Island, 


W76-02413 7. 

A Contribution to the Study of Vortex Ripples, 
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MODEL STUDIES 


Kinetic Model For Orthophosphate Reactions 
in Mineral Soils, 
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Criteria for the Use of Vertical Averaging in 
Environmental Dispersion Models, 
W76-02155 2H 


Criteria for the Use of Vertical Averaging in 
Great Lakes Dispersion Models, 
W76-02156 2H 


Evaluating a Mathematical Model for Predict- 
ing Lake Eutrophication, 
W76-02370 5C 


A Stochastic Electrical Model of an Infinite 
Cloud: Charge Generation and Precipitation 


Development, 
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Turbulent Dense Plumes in a Laminar Cross 
Flow, 
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Simulation of Evapotranspiration and Drainage 
from Mature and Clear-Cut Deciduous Forests 
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W76-02426 2D 


A Digital-Computer Model for Estimating 
Drawdowns in the Sandstone Aquifer in Dane 
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MOHAWK RIVER 
Floodflow Characteristics at Proposed Bridge 
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York, 
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MOISTURE CONTENT 
Assessing Soil-Water Status Via Albedo Mea- 


surement, 
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Stratified Sampling of Soil Moisture, 
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MOISTURE FLOW EQUATIONS 
Modeling Soil Water Movement for Trickle Ir- 
rigation, 
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Uptake of Mercury by Freshwater Clams 
(Family Unionidae), 
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A Quantitative Method for Effluent Com- 
pliance Monitoring Resource Allocation, 
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Elevations, 
W76-02281 5B 


MORTALITY 


Combined Effects of Mercury and Tempera- 
ture on the Mortality of Rainbow Trout, 
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Systems of Nuclear Power Stations on Lake 
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Prevention in the Damodar Valley, India, 
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W76-02053 7C 


Multispectral Combination and Display of 
ERTS-1 Data, 
W76-02054 7C 


Affine Transformations from Aerial Photos to 
Computer Compatible Tapes, 
W76-02055 7C 


ESIAC: A Data Products System for ERTS 
Imagery (Time-Lapse Viewing and Measuring), 
W76-02056 7C 


Advanced Processing and Information Extract- 
ing Techniques Applied to ERTS-1 MSS Data, 
W76-02057 7C 





Interpretation of ERTS-1 Imagery Aided by 
Photographic Enhancement, 
W76-02058 1c 


A Technique for Correcting ERTS Data for 
Solar and Atmospheric Effects, 


W76-02059 7C 
The Penn State Orser System for Processing 
and Analyzing ERTS Data, 

W76-02060 7C 


ERTS Image Data Compression Technique 
Evaluation, 


W76-02061 7C 
Evaluation of Digitally Corrected ERTS 
Images, 

W76-02062 7C 


Automated Thematic Mapping and Change De- 
tection of ERTS-1 Images, 


W76-02063 7B 
Principal Components Colour Display of ERTS 
Imagery, 

W76-02064 7C 


Application of ERTS Data to Resource Surveys 
of Alaska, 
W76-02065 7C 


Scene Correction (Precision Processing) of 
ERTS Sensor Data Using Digital Image 


Processing Techniques, 

W76-02066 7C 
Spectral and Textural Processing of ERTS 
Imagery, 

W76-02067 1C 


Digital Image Enhancement Techniques Used 
in Some ERTS Application Problems, 
W76-02068 7C 


Remote-Sensing Techniques for Determining 
Water Table Depths in Irrigated Agriculture, 
W76-02160 7B 


Large Scale Color Photograph for Erosion 
Evaluations on Rangeland Watersheds in the 
Great Basin, 


W76-02161 2 
Landsat, A Satellite Surface Water Divining 
Rod, 

W76-02162 7C 


LANDSAT-1 Imagery in Hydrologic Studies, 
W76-02163 7B 


Remote Sensing as an Aid to Community 
Development in an Arid Area, 


W76-02165 7B 
Application of Remote Sensing in Floodway 
Delineation, 

W76-02244 7B 


Remote Sensing of Water Quality in Prairie 
Lakes, 
W76-02363 5A 


The Economic Value of Remote Sensing of 
Earth Resources from Space: An ERTS Over- 
view and the Value of Continuity of Service. 
Vol. V. Inland Water Resources. 

W76-02382 6B 


Application of Remote Sensing for Prediction 
and Detection of Thermal Pollution, 
W76-02393 SA 
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Use of Areal Snow Cover Measurements to 
Develop Snowmelt,Runoff Relationships for 
Arizona, 

W76-02453 2C 


REPAIRING 
Sewer Lining--The Toronto Technique, 
W76-02172 8G 


REPTILES 
Behavioral Thermoregulation of the American 


Alligator, 
W76-02013 5C 


REROUTED STREAMS 
G and A Contractors, Inc. v. Alaska Green- 
houses, Inc. (Siltation of Creek Continuing 
Trespass Requiring Restoration Measure of 
Damages). 
W76-02121 6E 


RESEARCH AND DEVELOPMENT 
Freedom of Scientific Research: Stepchile of 
the Oceans, 
W76-02094 6E 


RESERVATION DOCTRINE 
Avondale Irrigation District v. North Idaho 
Properties, Incorporated (Requirement of 
United States to Quantify Water Rights for 
State Court Adjudication Under McCarran 
Amendment). 
W76-02111 6E 


RESERVOIR DESIGN 
Measuring Watershed Runoff Capability with 
ERTS Data, 
W76-02031 7C 


RESERVOIR OPERATION 
Boise Post-Audit Study, Hydrology Support 
Study, 


W76-02372 6B 
RESERVOIR STORAGE 

Snow: Nature’s Reservoir, 

W76-02412 2C 
RESERVOIRS 


Age and Growth of Bluegill, Lepomis 
Macrochirus in Two Heated Texas Reservoirs, 
W76-02318 5C 


Production and Control of Floodwater 
Mosquitoes Incidental to Water Level Opera- 
tions on Reservoirs of the Tennessee Valley 
Authority, 

W76-02443 5G 


Sanitary Characterization of the Sergeevka 
Reservoir, (In Russian), 
W76-02446 5C 


Water Level Management for the Control of 
Anopheles Quadrimaculatus in the Tennessee 
Valley, 

W76-02447 5G 


RESISTANCE 
Combined Effects of Mercury and Tempera- 
ture on the Mortality of Rainbow Trout, 
W76-02005 5C 


RESOURCE ALLOCATION 
A Quantitative Method for Effluent Com- 
pliance Monitoring Resource Allocation, 
W76-02269 5G 


RESPIRATION 
Respiration and Net Productivity of the Plank- 


ton Community in a Reactor Cooling Reservoir, 
W76-02020 5C 


SUBJECT INDEX 


Total Metabolism of Thermally Affected 
Coastal Systems on the West Coast of Florida, 


W76-02021 SC 
Studies of Florida Gulf Coast Salt Marshes 
Receiving Thermal Discharges, 

W76-02024 Se 


The Lower Trophic Level Toxicity Assessment 
in the Golden Horn Area in Istanbul, 
W76-02324 5C 


Effects of Hypoxia on the Breathing Rate, 
Heart Rate and Rate of Oxygen Consumption 
in Fishes, 


W76-02334 sc 
RETENTION 

Flood Damage--Creates Act to Prevent. 

W76-02086 6E 
RETENTION BASINS 


Flow Equalization--Plus for Wastewater Treat- 
ment Plants. 
W76-02191 5D 


RETURN FLOW 
A Suitability Index of Drainage Waters for Ir- 
rigation Purposes, 


W76-02168 3C 

Boise Post-Audit Study, Hydrology Support 

Study, 

W76-02372 6B 
REVERSE OSMOSIS 

Two Cities Test Reverse Osmosis System. 

W76-02217 5D 


Fresh Water for Arizona by Salt Replacement 
Desalination, 
W76-02231 3A 


Cleaning of Membrane Surfaces, 
W76-02263 3A 


Performance Histories of Boiler Feedwater 
Plants Highlight the Advantages of Reverse Os- 
mosis, 

W76-02473 5D 


REVIEWS 
Hygienic Problems of the Protection of Surface 
Waters and Modern Technology in Industry, 
(In Russian), 
W76-02354 5D 


Evaluation of Monitoring of Radioactive Solid- 
Waste Burial Sites at Los Alamos, New Mex- 
ico, 

W76-02488 5B 


RHITHRON ZONE 
Investigation of Diatom Populations in Rhitron 
and Potamon Communities in Oak Creek, 
Arizona, 
W76-02458 5A 


RICE 
The Effectiveness of Presowing Flooding of 
the Rice Fields in KZYL-ORDIA Oblast, (In 
Russian), 
W76-02280 3F 


RIPARIAN RIGHTS 
Dayley v. City of Burley (Not Permissible to 
Divert City Storm Waters into Creek Which 
was not a Natural Water Course). 
W76-02109 6E 


Fullenwider v. Bagwell (Wide Court Discretion 
in Shaping Injunctive Relief for Plaintiff's Un- 
contested Water Right). 

W76-02110 6E 


RURAL ROADS 


Thompson v. Harvey (No Right by Owners of 
Fourth Priority Water Right to Divert Creek if 
Damage to Others). 

W76-02120 6E 


RIPARIAN WATERS 
Thompson v. Harvey (No Right by Owners of 
Fourth Priority Water Right to Divert Creek if 


Damage to Others). 
W76-02120 6E 


RIVERS 
Adige and Po: Chemical Analyses and Varius 
Water Examinations Carried out at Polesine in 
1974 (Adige E Po: Analise Chimiche E Indagine 
Varie Sulle Acque Effecttuats in Polesine Du- 
rante L’Anno 1974), 
W76-02195 5A 


Ichthyofauna of Certain Rivers in Southern Po- 
land, 
W76-02405 5B 


ROAD CONSTRUCTION 
State v. Burton (No Damages Inverse Eminent 
Domain or Highway Construction Not Cause of 


an Altered Drainage Pattern). 

W76-02125 6E 
ROAD DEICING SALTS 

Chloride in Natural Waters of New Hampshire, 

W76-02361 5B 
ROMANIA 


Bacterial Contents of Sewage from Large Hog 


Farms in Romania, (In France), 
W76-02401 SA 


ROOT SYSTEMS 
Soybean and Com Rooting in Southwestern 
Minnesota: I. Water-Uptake Sink, 
W76-02403 3F 


ROTATING BIOLOGICAL SURFACE (RBS) 
Rotating Biological Surface. 
W76-02342 5D 


ROUGHNESS (HYDRAULIC) 
Surface Roughness Effects on the Mean Flow 
Past Circular Cylinders, 
W76-02402 8B 


RUNOFF 
Measuring Watershed Runoff Capability with 
ERTS Data, 
W76-02031 7C 


Rainfall-Runoff as Spatial Stochastic 
Processes: Data Collection and Synthesis, 
W76-02069 2B 


Collection and Purification of Wastewaters 
(Auffangen Und Reinigen Von Abwaessern). 
W76-02198 5D 


Use of Areal Snow Cover Measurements to 
Develop Snowmelt-Runoff Relationships for 
Arizona, 


W76-02453 2C 
RUNOFF FORECASTING 

LANDSAT-1 Imagery in Hydrologic Studies, 

W76-02163 7B 
RURAL ROADS 

Relation of Reservoir Sedimentation to 


Catchment Attributes, Landslide Potential, 
Geologic Faults, and Predicted Density, 
W76-02288 
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RURAL WATER SUPPLY SYSTEMS 


RURAL WATER SUPPLY SYSTEMS 


Criteria for Determining Feasibility of Rural 
Water Supply Systems in Livestock Production 
Areas, 


W76-02367 3F 
SAFE DRINKING WATER ACT 

Safe Drinking Water Act PL93-523-- 

(Legislative History). 

W76-02090 5F 


SALINE WATER 


Air and Water Quality Standards in Florida, 
W76-02096 5G 


A Suitability Index of Drainage Waters for Ir- 
rigation Purposes, 
W76-02168 3C 


A Numerical Model of Material Transport in 
Salt-Wedge Estuaries, Part 1. Description of 
the Model, 

W76-02481 2L 


A Numerical Model of Material Transport in 
Salt-Wedge Estuaries, Part II. Model Computa- 
tion of Salinity and Salt-Wedge Dissolved Ox- 
ygen in the Duwamish River Estuary, King 
County, Washington, 

W76-02482 2L 


SALINITY 


Synergistic Effects of Temperature and Other 
Environmental Parameters on Organisms, 
W76-02007 5C 


A Suitability Index of Drainage Waters for Ir- 
rigation Purposes, 
W76-02168 3C 


Economic Alternatives in Solving the U.S.- 
Mexico Colorado River Water Salinity 
Problem, 

W76-02226 3A 


United States-Mexico Water Agreements and 
Related Water use in Mexicali Valley: A Sum- 
mary, 

W76-02227 3C 


Survival and Chloride Ion Regulation of the 
Porcelain Crab Petrolisthes Armatus Exposed 
to Mercury, 

W76-02328 SC 


Survival and Growth of Juvenile Striped Bass, 
Morone Saxatilis, in a Factorial Experiment 
with Temperature, Salinity, and Age, 

W76-02390 5C 


The Role of Tidal Mixing in Rupert and Hol- 
berg Inlets, Vancouver Island, 
W76-02413 2L 


A Numerical Model of Material Transport in 
Salt-Wedge Estuaries, Part Il. Model Computa- 
tion of Salinity and Salt-Wedge Dissolved Ox- 
ygen in the Duwamish River Estuary, King 
County, Washington, 

W76-02482 2L 


SALMONIDS 


The Influence of Temperature on Scope for 
Activity in Cutthroat Trout, Salmo Clarki, 
W76-02388 SC 


SALT CEDAR 


Engineering and Ecological Evaluation of An- 
titranspirants for Increasing Runoff in 
Colorado Watersheds, 

W76-02368 3B 
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SUBJECT INDEX 


SALT MARSHES 


Growth of Sait Marsh Microcosms Subjected 
to Thermal Stress, 
W76-02016 5C 


Studies of Florida Gulf Coast Salt Marshes 
Receiving Thermal Discharges, 
W76-02024 5C 


Natural Biological Control of the Salt Marsh 
Mosquito in the Acid Mine Drainage Swamps 
in Western Kentucky, 

W76-02433 5G 


SALT REPLACEMENT DESALINATION 


Fresh Water for Arizona by Salt Replacement 
Desalination, 
W76-02231 3A 


SALT-VERDE WATERSHED (ARIZ) 


Mapping Snow Extent in the Salt-Verde 
Watershed and the Southern Sierra Nevada 
Using Erts Imagery, 

W76-02027 7B 


SALT-WEDGE MOVEMENT 


A Numerical Model of Material Transport in 
Salt-Wedge Estuaries, Part 1. Description of 
the Model, 

W76-02481 2L 


A Numerical Model of Material Transport in 
Salt-Wedge Estuaries, Part II. Modei Computa- 
tion of Salinity and Salt-Wedge Dissolved Ox- 
ygen in the Duwamish River Estuary, King 
County, Washington, 

W76-02482 wa: 


SAMPLING 


Adige and Po: Chemical Analyses and Varius 
Water Examinations Carried out at Polesine in 
1974 (Adige E Po: Analise Chimiche E Indagine 
Varie Sulle Acque Effecttuats in Polesine Du- 
rante L’Anno 1974), 

W76-02195 SA 


SAN DIMAS EXPERIMENTAL FOREST 


Factor Analysis for Interpretation of Basin 
Physiography, 
¥76-02285 2A 


SATELLITES (ARTIFICIAL) 


Third Earth Resources Technology Satellite-1 
Symposium Volume 1: Technical Presenta- 
tions, Section B. 

W76-02026 7B 


Mapping Snow Extent in the Salt-Verde 
Watershed and the Southern Sierra Nevada 
Using Erts Imagery, 

W76-02027 7B 


Snow-Extent Mapping and Lake Ice Studies 
Using ERTS-1 MSS Together with NOAA-2 
VHRR, 

W76-02028 7B 


ERTS-1 Data in Support of the National Pro- 
gram of Inspection of Dams, 
W76-02029 7C 


Dynamics of Playa Lakes in the Texas High 
Plains, 
W76-02030 7B 


Measuring Watershed Runoff Capability with 
ERTS Data, 

W76-02031 7C 
Retransmission of Water Resources Data Using 


the ERTS-1 Data Collection System, 
W76-02032 7B 





ERTS-1 Flood Hazard Studies in the Mississip- 
pi River Basin, 


W76-02033 7B 
Application of ERTS Imagery to Environmen- 
tal Studies of Lake Champlain, 

W76-02034 7B 
A Real Time Data Acquisition System by Satel- 
lite Relay, 

W76-02035 7B 


Applications of ERTS Data to Coastal Wetland 
Ecology with Special Reference to Plant Com- 
munity Mapping and Typing and Impact of 


Man, 
W76-02036 7B 


Inventories of Delaware’s Coastal Vegetation 
and Land-Use Utilizing Digital Processing of 
ERTS-1 Imagery, 

W76-02637 7B 


Evaluation of Remote Sensing and Automatic 
Data Techniques for Characterization of Wet- 
lands, 

W76-02038 7C 


Relationships Between ERTS Radiances and 
Gradients Across Oceanic Fronts, 
W76-02039 7B 


Ocean Internal Waves Off the North American 
and African Coasts from ERTS-1, 
W76-02040 7B 


A Review of Initial Investigations to Utilize 
Erts-1 Data in Determining the Availability and 
Distribution of Living Marine Resources, 

W76-02041 7B 


Updating Coastal and Navigational Charts 
Using ERTS-1 Data, 
W76-02042 7B 


Sediment Concentration Mapping in Tidal 
Estuaries, 
W76-02043 7B 


Monitoring Coastal Water Properties and Cur- 
rent Circulation with ERTS-1, 
W76-02044 7B 


California Coastal Processes Study, 
W76-02045 7B 


The Utilization of ERTS-1 Data for the Study 
of the French Atlantic Littoral, 


W76-02046 7B 
Monitoring Arctic Sea Ice Using ERTS 
Imagery, 

W76-02047 7B 


Applicability of ERTS to Antaractic Iceberg 
Resources, 
W76-02048 7B 


Applications of ERTS-1 Imagery to Terrestrial 
and Marine Environmental Analyses in Alaska, 
W76-02049 7B 


An Interdisciplinary Study of the Estuarine and 
Coastal Oceanography of Block Island Sound 
and Adjacent New York Coastal Waters, 

W76-02050 7B 


Aircraft and Satellite Monitoring of Water 
Quality in Lake Superior Near Duluth, 
W76-02051 5A 


Quantitative Water Quality with ERTS-1, 
W76-02052 5A 
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Techniques for Computer-Aided Analysis of 
ERTS-1i Data, Useful in Geologic, Forest and 
Water Resource Surveys, 

W76-02053 7C 


Multispectral Combination and Display of 
ERTS-1 Data, 
W76-02054 7C 


Affine Transformations from Aerial Photos to 
Computer Compatible Tapes, 
W76-02055 7C 


ESIAC: A Data Products System for ERTS 
Imagery (Time-Lapse Viewing and Measuring), 
W76-02056 7c 


Advanced Processing and Information Extract- 
ing Techniques Applied to ERTS-1 MSS Data, 
W76-02057 7C 


Interpretation of ERTS-1 Imagery Aided by 
Photographic Enhancement, 
W76-02058 7c 


A Technique for Correcting ERTS Data for 
Solar and Atmospheric Effects, 
W76-02059 ys 


The Penn State Orser System for Processing 
and Analyzing ERTS Data, 
W76-02060 7C 


ERTS Image Data Compression Technique 
Evaluation, 


W76-02061 7C 
Evaluation of Digitally Corrected ERTS 
Images, 

W76-02062 7C 


Automated Thematic Mapping and Change De- 
tection of ERTS-1 Images, 
W76-02063 7B 


Principal Components Colour Display of ERTS 
Imagery, 
W76-02064 ~~ 


Application of ERTS Data to Resource Surveys 
of Alaska, 
W76-02065 7C 


Scene Correction (Precision Processing) of 
ERTS Sensor Data Using Digital Image 
Processing Techniques, 

W76-02066 7C 


Spectral and Textural Processing of ERTS 
Imagery, 
W76-02067 7C 


Digital Image Enhancement Techniques Used 
in Some ERTS Application Problems, 
W76-02068 7C 


SCENERY 


National Wild and Scenic Rivers Systems, P.L. 
93-279--Legislative History. 
W76-02097 6E 


SEA ICE 


Monitoring Arctic Sea Ice Using ERTS 
Imagery, 
W76-02047 7B 


SEA WATER 


Measurement of the Apparent PH of Seawater 


with a Combination Microelectrode, 
W76-02415 2L 


SUBJECT INDEX 


SEATTLE-TACOMA AREA (WASH) 
Solid-Waste Disposal Sites in Relation to Water 
Resources in the Seattle-Tacoma Urban Com- 
plex and Vicinity, Washington, 
W76-02489 7C 


SEDIMENT CONCENTRATION 
Effects of Management Practices on Water 
Quality and Quantity: Coweeta Hydrologic 
Laboratory, North Carolina, 
W76-02275 5G 


SEDIMENT CONTROL 

County Sediment Control Programs (194 
Amendments). 

W76-02127 6E 


SEDIMENT LOAD 
Sediment Concentration Mapping in Tidal 
Estuaries, 
W76-02043 7B 


G and A Contractors, Inc. v. Alaska Green- 
houses, Inc. (Siltation of Creek Continuing 
Trespass Requiring Restoration Measure of 
Damages). 

W76-02121 6E 


Sediment Transport in Smooth Fixed Bed 
Channels, 
W76-02409 8B 


SEDIMENT TRANSPORT 
Quality of Surface Waters of the United States, 
1970: Part 3. Ohio River Basin. 
W76-02132 7C 


Relative Contribution of Sediment from Source 
Areas and Transport Processes, 
W76-02290 2 


Sediment Transport in Smooth Fixed Bed 
Channels, 


W76-02409 8B 

A Contribution to the Study of Vortex Ripples, 

W76-02419 8B 
SEDIMENT YIELD 


Applicability of the Universal Soil Loss Equa- 
tion to Semiarid Rangeland Conditions in the 
Southwest, 

W76-02222 2 


Uncertainty in Sediment Yield From A Semi- 
Arid Watershed, 
W76-02240 ya 


Relative Contribution of Sediment from Source 
Areas and Transport Processes, 
W76-02290 2 


Sources and Sediment Yield of Hawaiian 
Watershed and Coastal Sediments, 
W76-02369 2 


SEDIMENTATION 
Relation of Reservoir Sedimentation to 
Catchment Attributes, Landslide Potential, 
Geologic Faults, and Predicted Density, 
W76-02288 2 


Sedimentation and Turbidity Hazards in Wil- 
dlands, 
W76-02289 2 


Sources and Sediment Yield of Hawaiian 
Watershed and Coastal Sediments, 


W76-02369 2a 
SEDIMENTS 

Preferred Position Model and Subsurface Sym- 

metry of Valleys, 

W76-02410 2A 


SEMI-ARID CLIMATES 
Uncertainty in Sediment Yield From A Semi- 
Arid Watershed, 
W76-02240 2 
SEMIARID CLIMATES 


Applicability of the Universal Soil Loss Equa- 
tion to Semiarid Rangeland Conditions in the 
Southwest, 


W76-02222 2 

Increasing Forage Production on a Semiarid 

Rangeland Watershed, 

W76-02223 4A 

A Deterministic Model for Semi-Arid 

Catchments, 

W76-02235 2E 
SEPARATION TECHNIQUES 

Twin Belt Ion Exchange System, 

W76-02254 5F 


Device for Recovering Polluting Products 
Spread Over the Water Surface, In Particular 
Oil Products, 

W76-02265 5G 


The Lamella Separator: A Definition and 
Result of Pilot Studies in the Pulp and Paper 
and Steel Industries, 


W76-02437 5D 
SEPTIC TANK TEE 

Septic Tank Tee, 

W76-02207 5D 
SEPTIC TANKS 


Jennings v. Walsh (No Sewer Service Charge to 
Homeowners with Septic Tanks Even Though 
Septic Tank’s Contents Placed Eventually in 
Sewer of Municipality). 

W76-02116 6E 


Backhoe and Loader Team Up on Unusual 
Sewage System. 


W76-02204 8C 

Septic Tank Tee, 

W76-02207 5D 

The Effect of Development on Groundwater in 

the Parker Strip, 

W76-02236 SB 
SERVIENT LAND 


Shrull v. Rapasardi (Rights of Owner as to 
Ditch Excavated Over Another's Private 
Lands). 

W76-02122 6E 


SEWAGE 


Food from Sewage. It Can Be Done, 
W76-02291 5D 


Bacterial Contents of Sewage from Large Hog 
Farms in Romania, (In France), 


W76-02401 SA 
SEWAGE BACTERIA 

Microbial Enhancement of Phosphorus 

Removal in Sludge Sewage Systems, 

W76-02452 sD 
SEWAGE DISPOSAL 

Air and Water Quality Standards in Florida, 

W76-02096 5G 

Sewage Disposal Plant with Automatic Control 

System. 

W76-02196 sD 

Septic Tank Tee, 

W76-02207 sD 
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SEWAGE DISPOSAL 


Two Cities Test Reverse Osmosis System. 
W76-02217 5D 


SEWAGE SLUDGE 
Trench Incorporation of Sewage Sludge in Mar- 
ginal Agricultural Land, 
W76-02072 5D 


SEWAGE TREATMENT 
Kinetic Model For Orthophosphate Reactions 
in Mineral Soils, 
W76-02073 5D 


Morales v. Westergard (California-Nevada In- 
terstate Compact and Lake Tahoe Condomini- 
ums). 


W76-02113 6E 
Filter-Press for Drying Waste and Sewage 
Sludges. 

W76-02179 5D 


Pressure Sewer System, 
W76-02181 5D 


Surface Aerators for Effluent Treatment. 
W76-02187 5D 


Installation for Sewage Treatment, 
W76-02211 5D 


Mini Sewage Treatment System, 
W76-02216 5D 


Fluid Treatment Apparatus, 
W76-02266 5D 


Bioflocculation and the Accumulation of 
Chemicals by Floc-Forming Organisms, 
W76-02267 5D 


Food from Sewage. It Can Be Done, 
W76-02291 5D 


Environmental Systems Laboratory. 
W76-02294 5D 


Analysis of Cost Sharing Programs for Pollu- 
tion Abatement of Municipal Wastewater, 
W76-02379 5G 


Sanitary Characterization of the Saratov Reser- 
voir in the Region of an Oil Refinery, (In Rus- 
sian), 


W76-02380 5B 

Microbial Enhancement of Phosphorus 

Removal in Sludge Sewage Systems, 

W76-02452 5D 
SEWER ORDINANCES 


The Awakened Interest in the Sewer Or- 
dinance, 
W76-02199 5G 


SEWERAGE 
Jennings v. Walsh (No Sewer Service Charge to 
Homeowners with Septic Tanks Even Though 
Septic Tank’s Contents Placed Eventually in 
Sewer of Municipality). 
W76-02116 6E 


Analog-Model Analysis of Hydrologic Effects 
of Sewerage in Southeast Nassau and 
Southwest Suffolk Counties, Long Island, New 
York, 

W76-02146 5B 


Pumps and Valves for the Water Industry. 
W76-02173 8C 


Broader Loan Program Introduced for Mu- 
nicipal Sewerage Projects. 
W76-02176 6C 
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SUBJECT INDEX 


Pressure Sewer System, 


W76-02181 5D 

The Awakened Interest in the Sewer Or- 

dinance, 

W76-02199 5G 

Big Backhoe Boosts Sewer Footages. 

W76-02203 8C 

Backhoe and Loader Team Up on Unusual 

Sewage System. 

W76-02204 8C 
SEWERS 


Resource Scarcity, Ecnomic Growth and the 
Environment. 
W76-02079 : 6E 


Infiltration--Inflow Analysis, 
W76-02170 5D 


A Fail-Safe Subaqueous Concrete Sewer, 
W76-02171 8F 


Sewer Lining--The Toronto Technique, 
W76-02172 


New Sewer Survey TV Cameras. 
W76-02174 8G 


Large Diameter Sewer Averages $234.50 Per 
Lin Ft. 


W76-02175 5D 
Broader Loan Program Introduced for Mu- 
nicipal Sewerage Projects. 

W76-02176 6C 
Laser Tunnelling Guidance System. 

W76-02177 8G 
Plastic Mortar Pipe Solves Joint Problem, 
W76-02178 8G 
Pressure Sewer System, 

W76-02181 5D 


Sewer Pipe Run Passes Deflectometer Tests. 
W76-02200 


Plastic Pipe Use Grows for Sewer Main Instal- 
lations. 


W76-02202 8G 

Big Backhoe Boosts Sewer Footages. 

W76-02203 8C 

Sewer Augering Machine, 

W76-02212 8G 

Investigation of the Hydraulics of Horizontal 

Drains in Plumbing Systems, 

W76-02218 8B 
SHALLOW WATER 

Development of a Shallow-Water Wave 

Direction Gage, 

W76-02399 ; 2L 
SHEEPSHEAD MINNOW 


Effects of Aroclor 1016 on Embryos, Fry, Ju- 
veniles, and Adults of Sheephead Minnows 
(Cyprinodon Variegatus), 

W76-02389 5C 


SHIPOWNERS 
Economics of Great Lakes Bulk Carriers in 
Winter Operations, 
W76-02384 6B 


SHORE PROTECTION 
Study and Survey of Lake Michigan Shoreline. 
W76-02087 6E 





SHORELINE MANAGEMENT ACT 
Putnam v. Carroll (Shoreline Management Act). 


W76-02131 6E 
SHORES 

Putnam v. Carroll (Shoreline Management Act). 

W76-02131 6E 
SIERRA NEVADA (CALIF) 


Mapping Snow Extent in the Salt-Verde 
Watershed and the Southern Sierra Nevada 
Using Erts Imagery, 

W76-02027 7B 


SILICON-32 
An Improved Method of Silicon-32 Measure- 
ment of Groundwaters, 
W76-02455 4B 


SILTATION CONTROL 

County Sediment Control Programs (194 
Amendments). 

W76-02127 6E 


SIMULATED RAINFALL 
Generation of Hourly Rainfall, 
W76-02416 2B 


SIMULATION ANALYSIS 
Simulation of Evapotranspiration and Drainage 
from Mature and Clear-Cut Deciduous Forests 
and Young Pine Plantation, 
W76-02426 2D 


SINKS 
Sources and Sediment Yield of Hawaiian 
Watershed and Coastal Sediments, 
W76-02369 yA | 


SLAUGHTERHOUSE WASTES 

The Purification Plant of the Animal Flaying 
Station in Icker-An Example for the Possibili- 
ties of the Activation Process and for the Ap- 
plication of Packed Towers with Synthetic 
Packing Elements (Das Klaerwerk Der Tier- 
koerperverwerttungsanstalt in Icker-Ein 
Beispiel Fuer Die Moeglichkeiten Des 
Belebungsverfahrens Und Fuer Die Des Ein- 
satzes Von Tropfkoerpern Mit Kunststoff- 
Fuellelementen), 

W76-02344 SD 


SLUDGE 
Bioflocculation and the Accumulation of 
Chemicals by Floc-Forming Organisms, 
W76-02267 5D 


SLUDGE DIGESTION 
Aerobic Stabilization of Waste Activated 
Sludge - An Experimental Investigation, 


W76-02076 5D 
SLUDGE DISPOSAL 

Trench Incorporation of Sewage Sludge in Mar- 

ginal Agricultural Land, 

W76-02072 5D 

Best Alternative to Ocean Disposal. 

W76-02188 5E 
SLUDGE THICKENING 


Thickening Activated Sludge from Effluent 
Treatment Plants. 
W76-02184 5D 


SLUDGE TREATMENT 
Thickening Activated Sludge from Effluent 
Treatment Plants. 
W76-02184 5D 


Removes Moisture from Waste Products. 
W76-02296 
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New Filter Press Enhances Sludge Dewatering 
Knowhow. 
W76-02341 5D 


Microbial Enhancement of Phosphorus 
Removal in Sludge Sewage Systems, 
W76-02452 5D 


SMALL WATERSHEDS 
Hydrologic Data for Cow Bayou, Brazos River 
Basin, Texas, 1973, 
W76-02145 7C 


Hydrologic Aspects of Land-Use Planning at 
Tumamoc Hill, Tucson, Arizona, 


W76-02245 4A 
SNAILS 

Heat Effects on a Marine Snail, 

W76-02333 5C 
SNOW 


Measurements of the Dielectric Properties of 
Wet Snow Using a Microwave Technique, 


W76-02398 2C 

Snow: Nature’s Reservoir, 

W76-02412 2C 
SNOW COVER 

LANDSAT-1 Imagery in Hydrologic Studies, 

W76-02163 : 7B 


Use of Areal Snow Cover Measurements to 
Develop Snowmelt-Runoff Relationships for 
Arizona, 

W76-02453 2C 


SNOW SURVEYS 
Mapping Snow Extent in the Salt-Verde 
Watershed and the Southern Sierra Nevada 
Using Erts Imagery, 
W76-02027 7B 


Snow-Extent Mapping and Lake Ice Studies 
Using ERTS-1 MSS Together with NOAA-2 
VHRR, 


W76-02028 7B 
SNOW WATER CONTENT 

Snow: Nature’s Reservoir, 

W76-02412 2C 
SODIUM COMPOUNDS 


Sodium Relations in Desert Plants: 3. Cation- 
Anion Relationships in Three Species Which 
Accumulate High Levels of Cations in Leaves, 
W76-02158 3C 


SODIUM PENTACHLOROPHENATE 
The Relationship of the 96-Hour LCS50 to the 
Lethal Threshold Concentration of Hexavalent 
Chromium, Phenol, and Sodium  Pen- 
tachlorophenate for Fat-Head Minnows 
(Pimephales Promelas Rafinesque), 


W76-02325 5C 
SOIL ANALYSIS 

Stratified Sampling of Soil Moisture, 

W76-02457 2G 
SOIL CONTAMINATION 


Ground-Water Hydrology and Geology Near 
the July 1974 Phenol Spill at Lake Beulah, Wal- 
worth County, Wisconsin, 

W76-02497 5B 


SOIL EROSION 
Large Scale Color Photograph for Erosion 
Evaluations on Rangeland Watersheds in the 
Great Basin, 
W76-02161 2J 


SUBJECT INDEX 


Applicability of the Universal Soil Loss Equa- 
tion to Semiarid Rangeland Conditions in the 
Southwest, 

W76-02222 2 


Uncertainty in Sediment Yield From A Semi- 
Arid Watershed, 


W76-02240 ya} 
SOIL HORIZONS 

Stratified Sampling of Soil Moisture, 

W76-02457 2G 
SOIL MICROORGANISMS 


Effect of Ammonium Lignosulfonate on Soil 
Microorganisms (O vliyanii lignosul’fonata am- 
moniya na pochvennye mikroorganizmy), 

W76-02464 5C 


SOIL MOISTURE 
Effect of Vegetation on Soil Humidity in East- 
ern Kara Kum, (In Russian), 
W76-02208 2G 


Assessing Soil-Water Status Via Albedo Mea- 
surement, 


W76-02224 2D 
Modeling Soil Water Movement for Trickle Ir- 
rigation, 

W76-02365 2G 


Stratified Sampling of Soil Moisture, 
W76-02457 2G 


SOIL MOISTURE STRESS (PLANTS) 
Stomatal Movement and Water Relations in 
Crops: 2. Stomatal Behavior of Tobacco 
Leaves of Different Ages and the Influence of 
Soil Water Shortage, (In Japanese), 
W76-02252 21 


SOIL SLIPS 
Mass-Wasting Processes in Watershed Manage- 
ment, 
W76-02287 4C 


SOIL STERILANTS 
Hygienic Standardization of DD and DDB 
Compounds in Water Bodies, (In Russian), 
W76-02406 


SOIL SURFACES 
Assessing Soil-Water Status Via Albedo Mea- 
surement, 


W76-02224 2D 

Laboratory Evaluation of Water-Repellent 

Soils for Water Harvesting, 

W76-02225 3B 
SOIL WATER MOVEMENT 

Modeling Soil Water Movement for Trickle Ir- 

rigation, 

W76-02365 2G 


SOIL-WATER-PLANT RELATIONSHIPS 
Effect of Vegetation on Soil Humidity in East- 
ern Kara Kum, (In Russian), 
W76-02208 2G 


Acid Mine Rehabilitation Problems at High 
Elevations, 
W76-02281 5B 


Germination Responses of a New Mexico 
Population of Parry Agave (Agave Parryi En- 
glem. Var. Parry I) To Constant Termperature, 
Water Stress, and pH, 


W76-02456 21 
SOILS 

Chaparral Soils, 

W76-02282 2G 


SPECIES DIVERSITY 


SOLID WASTES 


Evaluation of Monitoring of Radioactive Solid- 
Waste Burial Sites at Los Alamos, New Mex- 
ico, 

W76-02488 5B 
Solid-Waste Disposal Sites in Relation to Water 
Resources in the Seattle-Tacoma Urban Com- 
plex and Vicinity, Washington, 

W76-02489 7C 


SOUTH CAROLINA 
Growth and Developmental Responses of Lar- 
val Toad Populations to Heated Effluent in a 
South Carolina Reservoir, 
W76-02010 5C 


Respiration and Net Productivity of the Plank- 
ton Community in a Reactor Cooling Reservoir, 


W76-02020 5C 

County Sediment Control Programs (194 

Amendments). 

W76-02127 6E 

Pollution Control Act (1973 and 1974 Amend- 

ments). 

W76-02128 6E 

Ground-Water Resources of Orangeburg Coun- 

ty, South Carolina, 

W76-02496 4B 
SOUTH DAKOTA 


Remote Sensing of Water Quality in Prairie 
Lakes, 
W76-02363 SA 


Linear Programming Analysis of Branched Pipe 
Network, 
W76-02366 3F 


Criteria for Determining Feasibility of Rural 
Water Supply Systems in Livestock Production 
Areas, 

W76-02367 3F 


SOUTHEAST USS. 
Sediment Concentration Mapping in Tidal 
Estuaries, 


W76-02043 7B 
SOUTHEAST US 

Thermal Ecology. 

W76-02004 $C 
SOVEREIGN IMMUNITY 


Avondale Irrigation District v. North Idaho 
Properties, Incorporated (Requirement of 
United States to Quantify Water Rights for 
State Court Adjudication Under McCarran 
Amendment). 

W76-02111 6E 


SOYBEANS 
Soybean and Com Rooting in Southwestern 
Minnesota: I. Water-Uptake Sink, 


W76-02403 3F 
SPARTINA ALTERNIFLORA 

Studies of Florida Gulf Coast Salt Marshes 

Receiving Thermal Discharges, 

W76-02024 5C 
SPECIES DENSITY 


Ecological Base-Line Study of the Fish of the 
Anclote Anchorage, 
W76-02019 ~~ 


SPECIES DIVERSITY 
Ecological Base-Line Study of the Fish of the 
Anclote Anchorage, 
W76-02019 5C 
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SPORT FISH 


SPORT FISH 
Fish Behavior at a Thermal Discharge into 
Lake Michigan, 
W76-02012 5C 


SPRINKLER IRRIGATION 
Automatically Operated Water Distribution 
Systems Such as Lawn and Garden Sprinkling 
Systems and Timer Operated Valve Therefor, 


W76-02257 3F 

Lightweight Traveling Irrigation System, 

W76-02259 3F 

Sprinkler Mounting Device, 

W76-02260 3F 
STABILIZATION 

Landfill Stabilization with Leachate Recycle, 

W76-02440 SE 
STAND STRUCTURE 

Coniferous Stands Characterized with the 

Weibull Distribution, 

W76-02276 21 
STANDARDS 

Safe Drinking Water Act PL93-523-- 

(Legislative History). 

W76-02090 5F 

Alabama; Navigabel Waters (Proposed Water 

Quality Standards). 

W76-02100 5G 


Potential Environmental Problems of Dredging 
and Dredged Material Disposal: Dredged 
Material Disposal Criteria, 

W76-02449 5C 


STANDING CROPS 
Change in Minnow Populations in a Small 
Desert Stream Resulting from Naturally and 
Artificially Induced Factors, 
W76-02460 8I 


STANDING (LEGAL) 
Fullenwider v. Bagwell (Wide Court Discretion 
in Shaping Injunctive Relief for Plaintiff's Un- 
contested Water Right). 
W76-02110 6E 


STATE GOVERNMENTS 
The Civil Administrative Code (Provisions 
Relating to Illinois State Agencies Concerned 
with Waterway Law). 
W76-02082 6E 


Coastal Zone Management Program Approval 
Regulations. 
W76-02101 6E 


STATE JURISDICTION 
Avondale Irrigation District v. North Idaho 
Properties, Incorporated (Requirement of 
United States to Quantify Water Rights for 
State Court Adjudication Under McCarran 
Amendment). 
W76-02111 6E 


STATISTICAL METHODS 
Improving the Statistical Reliability of Stream 
Heat Assimilation Prediction, 
W76-02271 5B 


STATISTICAL MODELS 
Coniferous Stands Characterized with the 
Weibull Distribution, 
W76-02276 21 
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SUBJECT INDEX 


STATUTORY REQUIREMENTS 


Central Colorado Water Conservancy District 
V. Colorado River Water Conservation District 
(Cancellation of Conditional Decree when Dis- 
trict Refused to Comply with Facility Construc- 
tion Statute). 


W76-02106 6E 
STEAM 

Geothermal Energy System and Control Ap- 

paratus, 

W76-02247 4B 
STEEL 


Water-Reducible Coating Solves Problems. 
W76-02353 5D 


UHR Filters Treating Mill Wastewaters, 
W76-02434 5D 


Waste Treatment Facilities for Jones and 
Laughlin Steel Corporation, Hennepin Works, 
W76-02445 5D 


STOCHASTIC PROCESSES 
Rainfall-Runoff as Spatial § Stochastic 
Processes: Data Collection and Synthesis, 
W76-02069 2B 


Topologically Random Channel Networks in 
the Presence of Environmental Controls, 


W76-02408 8B 

Generation of Hourly Rainfall, 

W76-02416 2B 
STOCK WATER 


Time-Related Changes in Water Quality of 
Stock Tanks of Southeastern Arizona, 
W76-02233 5B 


STOMATA 
Stomatal Movement and Water Relations in 
Crops: 2. Stomatal Behavior of Tobacco 
Leaves of Different Ages and the Influence of 
Soil Water Shortage, (In Japanese), 
W76-02252 21 


STORM RUNOFF 
Rainfall-Runoff as Spatial Stochastic 
Processes: Data Collection and Synthesis, 


W76-02069 2B 

A Deterministic Model for Semi-Arid 

Catchments, 

W76-02235 2E 
STORM WATER 


Collection and Purification of Wastewaters 
(Auffangen Und Reinigen Von Abwaessern). 
W76-02198 5D 


STRATIFICATION 
Vertical Patterns of Eddy Diffusion During 
Stratification in Castle Lake, California, 
W76-02414 2H 


Stratified Sampling of Soil Moisture, 
W76-02457 2G 


STRATIFIED SAMPLING 
Stratified Sampling of Soil Moisture, 
W76-02457 2G 


STREAM GAGES 
Retransmission of Water Resources Data Using 
the ERTS-1 Data Collection System, 


W76-02032 7B 
A Real Time Data Acquisition System by Satel- 
lite Relay, 

W76-02035 7B 


STREAMFLOW 
Surface Water Supply of the United States, 
1966-70: Part 8. Western Gulf of Mexico 
Basins--Volume 1. Basins from Mermentau 
River to Colorado River. 
W76-02133 7C 


Floodflow Characteristics at Proposed Bridge 
Site on Mohawk River, Whitesboro, New 
York, 

W76-02136 4A 


Floodflow Characteristics at Proposed Bridge 
Site on West Branch Delaware River, Delhi, 
New York, 

W76-02137 4A 


Hydrologic Data for Cow Bayou, Brazos River 
Basin, Texas, 1973, 
W76-02145 7C 


Surface Water Supply of the United States, 
1966-70: Part 2. South Atlantic Slope and East- 
ern Gulf of Mexico Basins--Volume 1. Basins 
from James River to Savannah River. 

W76-02486 7C 


STREAMFLOW FORECASTING 
Use of Areal Snow Cover Measurements to 
Develop Snowmelt-Runoff Relationships for 
Arizona, 
W76-02453 2C 


STREAMS 
Dayley v. City of Burley (Not Permissible to 
Divert City Storm Waters into Creek Which 
was not a Natural Water Course). 


W76-02109 6E 
Preferred Position Model and Subsurface Sym- 
metry of Valleys, 

W76-02410 2A 


Investigation of Diatom Populations in Rhitron 
and Potamon Communities in Oak Creek, 
Arizona, 


W76-02458 SA 
STREPTOCOCCUS 

A Bacterial Water Quality Investigation of 

Canyon Lake, 

W76-02232 5B 
STRIP MINE WASTES 


A Photographic Technique for Monitoring Ero- 
sion on Strip Mined Lands, 
W76-02278 SA 


STRIPED BASS 
Survival and Growth of Juvenile Striped Bass, 
Morone Saxatilis, in a Factorial Experiment 
with Temperature, Salinity, and Age, 


W76-02390 5C 
STRIPPING TOWERS 

Sour Water Stripper: Its Design and Applica- 

tion, 

W76-02436 5D 


SUB-LETHAL EFFECTS 
Survival and Chloride Ion Regulation of the 
Porcelain Crab Petrolisthes Armatus Exposed 
to Mercury, 
W76-02328 5c 


SUBMERGED LAND 
People Ex Rel Gazlay v. Murray (No Con- 
veyance cf Underwater Land by Patent When 
Navigable Waters Fractionalize Land). 
W76-02129 6E 
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SUBMERGED LANDS 
Illinois Municipal Code (Provisions Relating to 
Municipal Jurisdiction OverWaters and Water- 
ways). 
W76-02088 6E 


SUBSURFACE IRRIGATION 
Method and Apparatus for Controlled Drip Ir- 
rigation from Chamber Means Located at Vary- 
ing Elevations Along Soil Areas to be Irrigated, 


W76-02256 3F 
SUITABILITY INDEX 

A Suitability Index of Drainage Waters for Ir- 

rigation Purposes, 

W76-02168 3C 
SULFATES 

Tidal Flats in Estuarine Water Quality Analy- 

sis, 

W76-02071 5C 
SULFIDES 


Tidal Flats in Estuarine Water Quality Analy- 
sis, 
W76-02071 se 


SULFITE LIQUORS 
Oxygen Treatment vs. High-BOD Sulfite Pulp- 
ing Waste Water, 
W76-02463 5D 


Effect of Ammonium Lignosulfonate on Soil 
Microorganisms (O vliyanii lignosul’fonata am- 
moniya na pochvennye mikroorganizmy), 

W76-02464 a 


Stability of Lignins in Sulfite Mill Wastewaters 
to Biochemical Oxidation (Zur Stabilitaet von 
Sulfitzellstoff- abwasserligninen gegenueber 
biochemischer Oxydation), 

W76-02478 5D 


Purification of Effluents from the Manufacture 
of Semichemical Pulp (V’rkhu prechistvaneto 
na otpadchnite vodi ot proizvodstvoto na polut- 
seluloza), 

W76-02479 5D 


SULFUR COMPOUNDS 
New Method for the Purification of Industrial 
Effluents Containing Sulfides, Polysulfides, 
Methyl Mercaptan, Dimethyl Sulfide, and 
Dimethyl Disulfide, By Catalytic Degradation 
With Reducing Iron, 
W76-02476 5D 


SULFURIC ACID 
Effluent Treatment Plant. 


W76-02348 5D 
SUMPS 

Horsham Tests Complete. 

W76-02194 8G 
SUNFISHES 


Effects of Thermal Effluents on Fish and In- 
vertebrates, 
W76-02018 = 


Age and Growth of Bluegill, Lepomis 
Macrochirus in Two Heated Texas Reservoirs, 
W76-02318 5C 


SUPERSATURATION 
Incidence and Cause of Gas-Bubble Disease in 
a Heated Effluent, 
W76-02006 5C 


SUPERVISORY CONTROL (POWER) 
Safe Drinking Water Act. 
W76-02078 5F 


SUBJECT INDEX 


SUPPLY CONTRACTS 
Cherokee Water District v. Colorado Springs 
(Supplying Water (To a City) Outside the Water 
District). 
W76-02118 6E 


SURFACE IRRIGATION 

Drip Irrigation System and Components 
Thereof, 

W76-02249 3F 


Method and Apparatus for Controlled Drip Ir- 
rigation from Chamber Means Located at Vary- 
ing Elevations Along Soil Areas to be Irrigated, 
W76-02256 3F 


SURFACE WATER 
Quality of Surface Waters of the United States, 
1970: Part 3. Ohio River Basin. 
W76-02132 7C 


SURFACE WATERS 
Dayley v. City of Burley (Not Permissible to 
Divert City Storm Waters into Creek Which 
was not a Natural Water Course). 
W76-02109 6E 


Surface Water Supply of the United States, 
1966-70: Part 8. Western Gulf of Mexico 
Basins--Volume 1. Basins from Mermentau 
River to Colorado River. 

W76-02133 7C 


Chemical Composition of Rainfall at Selected 
Sites in Puerto Rico, 
W76-02135 2K 


Redwood National Park Studies Data Release 
Number 1: Redwood Creek, Humboldi County, 
California, September 1, 1973-April 10, 1974, 

W76-02144 7C 


Public and Industrial Water Supplies in 
Southern Mississippi--1974, 
W76-02148 4A 


Landsat, A Satellite Surface Water Divining 
Rod, 
W76-02162 7C 


Different Aeration Systems for Groundwater 
and Surface Water (Verschiedene Systeme zur 
Belueftung von Grundund Oberflaechen- 
wasser), 

W76-02192 5D 


Surface Water Supply of the United States, 
1966-70: Part 2. South Atlantic Slope and East- 
ern Gulf of Mexico Basins--Volume 1. Basins 
from James River to Savannah River. 

W76-02486 7C 


SURFACES 
Certain Problems of Substantiating Permissible 
Densities of Surface Contamination with Beryl- 
lium, (In Russian), 
W76-02320 5A 


SURFACTANTS 


Fire in Vegetation Management: Its Effects on 
Soil, 
W76-02284 4C 


SURVIVAL 


Survival and Growth of Juvenile Striped Bass, 
Morone Saxatilis, in a Factorial Experiment 
with Temperature, Salinity, and Age, 

W76-02390 5C 


SUSPENDED SEDIMENT 


Relative Contribution of Sediment from Source 
Areas and Transport Processes, 
W76-02290 2J 


TEMPERATURE 


SWASH PROFILES 
Measurement of Swash Profile and Orbital Mo- 
tion on the Beach, 
W76-02394 2L 


SYNTHETIC HYDROLOGY 


A Deterministic Model for Semi-Arid 
Catchments, 
W76-02235 2E 


Uncertainty in Sediment Yield From A Semi- 
Arid Watershed, 
W76-02240 23 


TANKS 
Plant for Wastewater Treatment, 
W76-02215 5D 


TECHNOLOGY 
Making Environmental Legislation Work, 
W76-02093 6E 


TELEMETRY 
Retransmission of Water Resources Data Using 
the ERTS-1 Data Collection System, 


W76-02032 7B 
A Real Time Data Acquisition System by Satel- 
lite Relay, 

W76-02035 7B 


TELEVISION INSPECTION 
Sewer Lining--The Toronto Technique, 
W76-02172 8G 


TEMPERATURE 
Combined Effects of Mercury and Tempera- 
ture on the Mortality of Rainbow Trout, 
W76-02005 5C 


Synergistic Effects of Temperature and Other 
Environmental Parameters on Organisms, 
W76-02007 5C 


Hatching Success of Blueback-Herring and 
Striped-Bass Eggs with Various Time vs. Tem- 
perature Histories, 


W76-02008 SC 
Behavioral Thermoregulation of the American 
Alligator, 

W76-02013 5C 


Growth of Salt Marsh Microcosms Subjected 
to Thermal Stress, 
W76-02016 5C 


Influence of Temperature on the 
Photosynthetic Efficiency in Natural Popula- 
tions of Marine Phytoplankton, 

W76-02022 5C 


Effects of Entrainment of Zooplankton at 
Three Mid-Atlantic Power Plants, 
W76-02315 5C 


Critical Thermal Maxima and Upper Lethal 
Temperatures for the Caianoid Copepods Acar- 
tia Tonsa and A. Clausi, 

W76-02329 5C 


Heat Effects on a Marine Snail, 
W76-02333 5C 


The Influence of Temperature on Scope for 
Activity in Cutthroat Trout, Salmo Clarki, 
W76-02388 5C 


Survival and Growth of Juvenile Striped Bass, 
Morone Saxatilis, in a Factorial Experiment 
with Temperature, Salinity, and Age, 

W76-02390 SC 
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TEMPERATURE 


Effect of Different Constant Incubation Tem- 
peratures on Egg Survival and Embryonic 
Development in Lake Whitefish (Coregonus 
Clupeaformis), 

W76-02392 5C 


The Role of Tidal Mixing in Rupert and Hol- 
berg Inlets, Vancouver Island, 
W76-02413 2L 


TEMPERATURE DISTRIBUTION 
Vertical Patterns of Eddy Diffusion During 
Stratification in Castle Lake, California, 
W76-02414 2H 


TEMPERATURE - WATER QUALITY 
RELATIONSHIPS 
Water Temperature-Influential Factors, Field 
Measurement, and Data Presentation, 
W76-02494 2K 


TEMPORAL DISTRIBUTION 
The Polluter Pays Principle and Transitional 
Period Measures in a Dynamic Setting, 
W76-02377 5G 


TENNESSEE RIVER 
Biological Monitoring in Wheeler Reservoir Be- 
fore Operation of Browns Ferry Nuclear Plant, 
W76-02017 oC 


TENNESSEE VALLEY AUTHORITY 
Water Level Management for the Control of 
Anopheles Quadrimaculatus in the Tennessee 
Valley, 
W76-02447 5G 


TERTIARY TREATMENT 
Environmental Systems Laboratory. 
W76-02294 5D 


TESTING 
Water Testing Device, 
W76-02250 SA 


TEXAS 
ERTS-1 Data in Support of the National Pro- 
gram of Inspection of Dams, 
W76-02029 7C 


Dynamics of Playa Lakes in the Texas High 
Plains, 
W76-02030 7B 


Map Showing Thickness of the Permian 
(Guadalupian) Captain Aquifer, Southeast New 
Mexico and West Texas, 

W76-02134 7C 


Hydrologic Data for Cow Bayou, Brazos River 
Basin, Texas, 1973, 
W76-02145 7C 


TEXTILES 
The Clarification Plant of the Chemical Com- 
plex of the Town Jambol (Die Abwasser- 
reinigungsanlage der Chemiekombinats der 
stadt jambol), 
W76-02310 5D 


Complete Reuse of Textile Dyeing Wastes 
Processed with Dynamic Membrane Hyperfil- 
tration, 

W76-02312 5D 


THERMAL ECOLOGY 
Thermal Ecology. 
W76-02004 5C 


THERMAL POLLUTION 
Thermal Ecology. 
W76-02004 5C 
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SUBJECT INDEX 


Effects of a Thermal Effluent on the American 
Oyster, 
W76-02009 5C 


Growth and Developmental Responses of Lar- 
val Toad Populations to Heated Effluent in a 
South Carolina Reservoir, 

W76-02010 5C 


Evaluation of Mathematical Models for Tem- 
perature Prediction in Deep Reservoirs, 
W76-02270 _ SB 


Effects of Management Practices on Water 
Quality and Quantity: Coweeta Hydrologic 
Laboratory, North Carolina, 

W76-02275 5G 


Effects of Entrainment of Zooplankton at 
Three Mid-Atlantic Power Plants, 
W76-02315 5C 


Summer Distribution of the Nearshore Fish 
Community Near A Thermal Generating Sta- 
tion as Determined by Acoustic Census, 

W76-02321 5B 


Heat Effects on a Marine Snail, 
W76-02333 5C 


The Influence of Temperature on Scope for 
Activity in Cutthroat Trout, Salmo Clarki, 
W76-02388 5C 


Effect of Different Constant Incubation Tem- 
peratures on Egg Survival and Embryonic 
Development in Lake Whitefish (Coregonus 
Clupeaformis), 

W76-02392 5C 


Application of Remote Sensing for Prediction 
and Detection of Thermal Pollution, 
W76-02393 SA 


Water Temperature-Influential Factors, Field 
Measurement, and Data Presentation, 


W76-02494 2K 
THERMAL PROPERTIES 

Geothermal Energy System and Control Ap- 

paratus, 

W76-02247 4B 
THERMAL STRESS 


Plankton Entrainment by the Condenser 
Systems of Nuclear Power Stations on Lake 
Ontario, 

W76-02011 5C 


THERMAL TOLERANCE 


Critical Thermal Maxima and Upper Lethal 
Temperatures for the Calanoid Copepods Acar- 
tia Tonsa and A. Clausi, 

W76-02329 sc 


THERMAL WATER 


Thermal Ecology. 


W76-02004 5C 
Effects of a Thermal Effluent on the American 
Oyster, 

W76-02009 5C 


Fish Behavior at a Thermal Discharge into 
Lake Michigan, 


-W76-02012 SC 


Thermal Effects on the Microbiology and 
Chemistry of the Connecticut River-A Summa- 


ry, 
W76-02014 5C 





Effects of Thermal Effluents on Fish and In- 
vertebrates, 
W76-02018 5C 


Respiration and Net Productivity of the Plank- 
ton Community in a Reactor Cooling Reservoir, 
W76-02020 5C 


Total Metabolism of Thermally Affected 
Coastal Systems on the West Coast of Florida, 
W76-02021 5C 


Summer Distribution of the Nearshore Fish 
Community Near A Thermal Generating Sta- 
tion as Determined by Acoustic Census, 


W76-02321 5B 
THERMOREGULATION 

Behavioral Thermoregulation of the American 

Alligator, 

W76-02013 5C 
TIDAL HYDRAULICS 

Tidal Flats in Estuarine Water Quality Analy- 

sis, 

W76-02071 SC 
TNT 


Investigation Related to Prevention and Control 
of Water Pollution in the U.S. TNT Industry, 
W76-02441 5D 


Abatement of Nitrobodies in Aqueous Ef- 
fluents From TNT Production and Finishing 
Plants, 

W76-02442 5D 


TOADS 


Growth and Developmental Responses of Lar- 
val Toad Populations to Heated Effluent in a 
South Carolina Reservoir, 

W76-02010 5C 


TOBACCO 


Stomatal Movement and Water Relations in 
Crops: 2. Stomatal Behavior of Tobacco 
Leaves of Different Ages and the Influence of 
Soil Water Shortage, (In Japanese), 

W76-02252 21 


TOPOGRAPHY 


Topographical Effects on Standard Normals of 
Rainfall Over Israel, 
W76-02499 2B 


TOXICITY 


Toxicities of Crude Oils and Oil-Dispersant 
Mixtures to Juvenile Rabbitfish, Siganus Rivu- 
latus, 

W76-02322 5C 


Toxicity of Potassium Permanganate to Fish 
and its Effectiveness for Detoxifying Anti- 
mycin, 

W76-02323 5C 


The Relationship of the 96-Hour LC50 to the 
Lethal Threshold Concentration of Hexavalent 
Chromium, Phenol, and Sodium  Pen- 
tachlorophenate for Fat-Head Minnows 
(Pimephales Promelas Rafinesque), 

W76-02325 5C 


Comparative Toxicity of Larval Lampricide 
(TFM: 3-Trifluoromethyl-4-Nitrophenol) To 
Selected Benthic Macroinvertebrates, 

W76-02330 5C 


Uptake of Mercury by Freshwater Clams 
(Family Unionidae), 
W76-02331 SA 





Iso! 
To? 
ner 


To? 
Ww7 


ven 





; in 
cco 
e of 


21 


lent 
Pen- 
ows 


SC 


cide 


5C 


ams 





Isolation and Identification of Constituents 
Toxic to Juvenile Rainbow Trout (Salmo Gaird- 
neri) in Caustic Extraction Effluents from 
Kraft Pulpmill Bleach Plants, 

W76-02332 SA 


Toxicity Studies of Photo-Film Wastes, 
W76-02386 5C 


Effects of Aroclor 1016 on Embryos, Fry, Ju- 
veniles, and Adults of Sheephead Minnows 
(Cyprinodon Variegatus), 

W76-02389 5C 


Toxicity of Jellied Polyacrylamide to Olyzias 
Latipes and its Growth Inhibiting Action to 
Porphyra Tenera, (In Japanese), 

W76-02391 5C 


TRACE ELEMENTS 
Determination of Seven Trace Elements in 
Natural Waters After Separation by Solvent 
Extraction and Anion- Exchange Chromatog- 
raphy, 
W76-02469 SA 


TRACERS 
An Improved Method of Silicon-32 Measure- 
ment of Groundwaters, 
W76-02455 4B 


TRACTIVE FORCES 

Sediment Transport in Smooth Fixed Bed 
Channels, 

W76-02409 8B 


TRAINING 
Instrumental Analysis of Chemical Pollutants, 
Training Manual, 
W76-02395 SA 


TRANSPIRATION 
A Controlled Environment System for Measur- 
ing Plant-Atmosphere Gas Exchange, 
W76-02277 


Soybean and Corn Rooting in Southwestern 
Minnesota: I. Water-Uptake Sink, 
W76-02403 3F 


TRANSPIRATION CONTROL 
A Controlled Environment System for Measur- 
ing Plant-Atmosphere Gas Exchange, 


W76-02277 21 
TRANSPORTATION 

Illinois Laws Relating to Waterways, 1973. 

W76-02081 6E 


TRAP EFFICIENCY (RESERVOIRS) 
Relation of Reservoir Sedimentation to 
Catchment Attributes, Landslide Potential, 
Geologic Faults, and Predicted Density, 
W76-02288 2J 


TREATMENT FACILITIES 
Broader Loan Program Introduced for Mu- 
nicipal Sewerage Projects. 
W76-02176 6C 


Flow Equalization--Plus for Wastewater Treat- 
ment Plants. 
W76-02191 5D 


Plant for Wastewater Treatment, 
W76-02215 5D 


Current Trends in Packaged Wastewater Treat- 
ment Facilities, Part II, 
W76-02219 5D 


Environmental Systems Laboratory. 
W76-02294 5D 


SUBJECT INDEX 


The Clarification Plant of the Chemical Com- 
plex of the Town Jambol (Die Abwasser- 
reinigungsanlage der Chemiekombinats der 
stadt jambol), 

W76-02310 5D 


Bayport Centralizes Treatment of Industrial 
Wastes, 
W76-02337 5D 


Treating Effluent in Midlands Factory. 
W76-02346 SD 


Effluent Treatment Plant. 
W76-02348 5D 


Steel Mill Waste Line Protected with Epoxies. 
W76-02350 5D 


Chromic Acid System Reclaims Material, 
Solves Plating Plant Pollution Problems. 
W76-02351 5D 


Process Water Reuse and Upset Control 
Modification at an Integrated NSSC Mill, 
W76-02356 5D 


St. Anne’s (Board Mill Ltd., England) Cleans 
up the River Avon. 
W76-02462 5D 


Aeration-Stabilization Waste Treatment: A 
Case History, 
W76-02472 5D 


A Mill, A River, and B(est) P(racticable) 
T(reatment), 
W76-02475 5D 


TRENCHES 
Trench Incorporation of Sewage Sludge in Mar- 
ginal Agricultural Land, 
W76-02072 5D 


TRESPASS 
Lemmon v. Hardy (Valid to Initiate Water 
Right on Unsurveyed Public Domain But Not 
on Private Property). 
W76-02119 6E 


Shrull v. Rapasardi (Rights of Owner as to 
Ditch Excavated Over Another’s Private 
Lands). 

W76-02122 6E 


TRICKLE IRRIGATION 
Modeling Soil Water Movement for Trickle Ir- 
rigation, 
W76-02365 2G 


TROPHIC LEVEL 
The Lower Trophic Level Toxicity Assessment 
in the Golden Horn Area in Istanbul, 
W76-02324 ~— 


TROUT 
Research in Aquatic Habitats at the Southeast- 
ern Station, 
W76-02273 4C 


Forest Management Impacts on Cold Water 
Fisheries, 
W76-02274 4C 


TUCSON BASIN (ARIZ) 


A Graphical Procedure for Classifying Aquifer 
Management Strategy, 
W76-02159 4B 


TUMAMOC HILL (TUCSON ARIZ) 


Hydrologic Aspects of Land-Use Planning at 
Tumamoc Hill, Tucsog, Arizona, 
W76-02245 4A 


USSR 
TUNNELING 
Laser Tunnelling Guidance System. 
W76-02177 8G 


TURBULENT DENSE PLUMES 
Turbulent Dense Plumes in a Laminar Cross 
Flow, 
W76-02418 8B 


TURBULENT ENERGY 
Horizontal Turbulent Energy Transfer As- 
sociated with a Great Lakes Coastal Current, 
W76-02411 2H 


TURBULENT FLOW 
An Empirical Description of Wall Jet Velocity 
Profiles, 
W76-02407 8B 


Horizontal Turbulent Energy Transfer As- 
sociated with a Great Lakes Coastal Current, 
W76-02411 2H 


TURKEY 
The Lower Trophic Level Toxicity Assessment 
in the Golden Horn Area in Istanbul, 
W76-02324 2 


TURTLE GRASS 
Effect of Thermal Effluents on the Marine 
Biology of Southeastern Florida, 
W76-02023 ne 


ULTRA HIGH RATE FILTER SYSTEM 
UHR Filters Treating Mill Wastewaters, 
W76-02434 5D 


UNBLEACHED KRAFT PULP WASTES 
Kraft Pulp and Paper Mill Pollution Abatement, 
Moderinization, and Expansion. 


W76-02338 5D 
UNDERGROUND 

Hydrogeologic and Hydrochemical 

Framework, South-Central Great Basin, 


Nevada-California, with Special Reference to 
the Nevada Test Site, 
W76-02140 5B 


UNITED NATIONS 
Freedom of Scientific Research: Stepchile of 
the Oceans, 
W76-02094 6E 


UNSATURATED FLOW 
Modeling Soil Water Movement for Trickle Ir- 
rigation, 
W76-02365 2G 
UPPER MISSISSIPPI REGION 
Summary Appraisals of the Nation’s Ground- 


Water Resources--Upper Mississippi Region, 
W76-02141 6B 


URBANIZATION 
Hydrologic Aspects of Land-Use Planning at 
Tumamoc Hill, Tucson, Arizona, 
W76-02245 4A 


USE RATES 
Orchard Mesa Irrigation District v. City and 
County of Denver (Challenge to Districts use of 
Due Diligence in Exercising Conditional Water 
Rights). 
W76-02126 6E 


USSR 
Sanitary Characterization of the Sergeevka 


Reservoir, (In Russian), 
W76-02446 5C 


SU-43 





USSR 


Hygienic Problems of the Design, Construction 
and Operation of Group Water Supply 
Systems, (In Russian), 

W76-02477 5B 


USSR (VOLGA RIVER) 
Sanitary Characterization of the Saratov Reser- 
voir in the Region of an Oil Refinery, (In Rus- 
sian), 
W76-02380 5B 


USUFRACTUARY RIGHT 
Water Rights Laws in the Nineteen Western 
States, Vol I, 


W76-02105 6E 
UTAH 

The Demand for Agricultural Water in Utah, 

W76-02383 6D 


Computerized Reduction of Meteorologic Mea- 
surements from Irrigated and Nonirrigated 
Plots in Central Utah, 

W76-02500 7C 


VALLEYS 
Preferred Position Model and Subsurface Sym- 
metry of Valleys, 


W76-02410 2A 
VALVES 

Pumps and Valves for the Water Industry. 

W76-02173 8C 
VECTORS (BIOLOGICAL) 


Water Management Planning for Malaria 
Prevention in the Damodar Valley, India, 
W76-02432 5G 


VEGETATION 
Inventories of Delaware’s Coastal Vegetation 
and Land-Use Utilizing Digital Processing of 
ERTS-1 Imagery, 
W76-02037 7B 


VEGETATION EFFECTS 
Effect of Vegetation on Soil Humidity in East- 
ern Kara Kum, (In Russian), 
W76-02208 2G 


VELOCITY 
An Empirical Description of Wall Jet Velocity 
Profiles, 
W76-02407 8B 


VERMONT 
Application of ERTS Imagery to Environmen- 
tal Studies of Lake Champlain, 
W76-02034 7B 


VERTICAL DIFFUSIVITY 
Criteria for the Use of Vertical Averaging in 
Great Lakes Dispersion Models, 
W76-02154 5B 


Criteria for the Use of Vertical Averaging in 
Environmental Dispersion Models, 
W76-02155 2H 


VERTICAL EDDY DIFFUSIVITY 
Numerical Solution to a Two-Dimensional 
Dispersion Equation, 
W76-02153 5B 


VERTICAL MIXING 
The Role of Tidal Mixing in Rupert and Hol- 
berg Inlets, Vancouver Island, 
W76-02413 2L 


VIABILITY 
Germination Responses of a New Mexico 
Population of Parry Agave (Agave Parryi En- 


SU-44 





SUBJECT INDEX 


glem. Var. Parry I) To Constant Termperature, 
Water Stress, and pH, 
W76-02456 21 


VIRGIN ISLANDS 


Reserving Certain Submerged Lands--Pre- 
sidential Proclamation No 4347. 
W76-02098 6E 


VIRUSES 


Sanitary-Virological Study of Surface Waters, 
(In Russian), 
W76-02221 5C 


VON NEUMANN MODEL 


Pollution Abatement and Economic Growth: 
An Application of the Von Neumann Model of 
an Expanding Economy, 

W76-02385 5G 


VORTEX RIPPLES 


A Contribution to the Study of Vortex Ripples, 


W76-02419 8B 
VORTICES 

A Contribution to the Study of Vortex Ripples, 

W76-02419 8B 
WALL JETS 


An Empirical Description of Wall Jet Velocity 
Profiles, 
W76-02407 8B 


WALWORTH COUNTY (WIS) 


Ground-Water Hydrology and Geology Near 
the July 1974 Phenol Spill at Lake Beulah, Wal- 
worth County, Wisconsin, 

W76-02497 5B 


WASHINGTON 


Talbot v. Gray (Lakeside Dock A Permitted 
Accessory Use Within Zoning Ordinance). 
W76-02108 6E 


Putnam v. Carroll (Shoreline Management Act). 
W76-02131 6E 


LANDSAT-1 Imagery in Hydrologic Studies, 
W76-02163 7B 


Solid-Waste Disposal Sites in Relation to Water 
Resources in the Seattle-Tacoma Urban Com- 
plex and Vicinity, Washington, 

W76-02489 7C 


WASHINGTON COUNTY (MAINE) 


Ground-Water Favorability and  Surficial 
Geology of the Machias-Lubec Area, Washing- 
ton County, Maine, 

W76-02151 7C 


WASHINGTON (D.C.) 


Selected Cases of Convective Precipitation 
Caused by the Meteropolitan Area of Washing- 
ton, D.C., 

W76-02422 2B 


WASTE DISPOSAL 


Air and Water Quality Standards in Florida, 
W76-02096 5G 


Disposal of Dredged Material in Navigable or 
Ocean Waters. 
W76-02099 5E 


Septic Tank Tee, 
W76-02207 5D 


Method and Apparatus for Processing Refuse, 
Sewage and/or Waste Material into a Source of 
Energy, 

W76-02214 5D 





Chromic Acid System Reclaims Material, 
Solves Plating Plant Pollution Problems. 
W76-02351 SD 


Packing Pickles with Recycled Brine. 
W76-02360 sD 


Evaluation of Ground-Water Degradation 
Resulting from Waste Disposal to Alluvium 
Near Barstow, California, 

W76-02480 5B 


WASTE DUMPS 


Solid-Waste Disposal Sites in Relation to Water 
Resources in the Seattle-Tacoma Urban Com- 
plex and Vicinity, Washington, 

W76-02489 7C 


WASTE PAPER 


Water Recycling Systems at Mills Processing 


Waste Paper (Sistemy oborotnogo 
vodopotrebleniya na predpriyatiyakh, 
pererabatyvayushchikh makulaturu), 

W76-02465 3E 


Current Status of Paper Reprocessing Effluent 
Characteristics and Disposal Practices, 


W76-02468 SD 
WASTE RECOVERY 

Recovery Plant Recycles Oil Waste. 

W76-02358 5D 
WASTE TREATMENT 


Trench Incorporation of Sewage Sludge in Mar- 
ginal Agricultural Land, 
W76-02072 SD 


Some Effects of Stocking Fish in Waste Treat- 
ment Ponds, 
W76-02326 bs 


WASTE WATER DISPOSAL 


Design Seminar for Land Treatment of Mu- 
nicipal Wastewater Effluents. Design Factors, 
Part I, 

W76-02185 SD 


Design Seminar for Land Treatment of Mu- 
nicipal Wastewater Effluents. Design Factors, 
Part II, 

W76-02186 5D 


Best Alternative to Ocean Disposal. 
W76-02188 5E 


Hygienic Problems of the Protection of Surface 
Waters and Modern Technology in Industry, 
(In Russian), 

W76-02354 5D 


WASTE WATER REUSE 


Municipal Wastewater Reuse in the U.S., 
W76-02189 5D 


WASTE WATER TREATMENT 


Electrolytic Treatment of Job Shop Metal 
Finishing Wastewater, 
W76-02070 5D 


Kinetic Model For Orthophosphate Reactions 
in Mineral Soils, 
W76-02073 5D 


Treatment of Combined Sewer Overflows by 
Dissolved Air Flotation, 
W76-02074 5D 


Aerobic Stabilization of Waste Activated 
Sludge - An Experimental Investigation, 
W76-02076 








SD 


SD 


ation 
vium 


5B 
Vater 
Som- 
7C 
ssing 
inogo 
yakh, 
3E 


luent 


SD 


5D 


5D 
lreat- 
5C 
f Mu- 
ctors, 


SD 


f Mu- 
ctors, 


SD 


SE 


urface 
lustry, 


5D 


Metal 
5D 
actions 
5D 

ws by 
5D 
tivated 


5D 





Filter-Press for Drying Waste and Sewage 
Sludges. 
W76-02179 5D 


Aerating Propellor for Biological Purification of 
Waste Water. 


W76-02180 5D 
Pressure Sewer System, 

W76-02181 5D 
Biological Purification of Waste Water and 
Sewage. 

W76-02182 5D 


Activated Sludge Treatment Tank With Chemi- 
cal Aerator. 
W76-02183 5D 


Thickening Activated Sludge from Effluent 
Treatment Plants. 
W76-02184 5D 


Surface Aerators for Effluent Treatment. 
W76-02187 5D 


Waste Water Aeration with Oxygen 
(Abwasserbelueftung Mit Sauerstoff), 
W76-02190 5D 


Flow Equalization--Plus for Wastewater Treat- 
ment Plants. 
W76-02191 5D 


Different Aeration Systems for Groundwater 
and Surface Water (Verschiedene Systeme zur 
Belueftung von Grundund Oberflaechen- 
wasser), 


W76-02192 5D 
Sewage Disposal Plant with Automatic Control 
System. 

W76-02196 5D 


Collection and Purification of Wastewaters 
(Auffangen Und Reinigen Von Abwaessern). 
W76-02198 5D 


The Awakened Interest in the Sewer Or- 
dinance, 
W76-02199 5G 


Backhoe and Loader Team Up on Unusual 
Sewage System. 
W76-02204 8C 


Method and Apparatus for the Purification of 
Aqueous Effluent, 
W76-02205 5D 


Surface Ventilation Rotor, 
W76-02209 5D 


Sludge Dewatering Process and Apparatus, 
W76-02210 sD 


Installation for Sewage Treatment, 
W76-02211 5D 


Method and Apparatus for Processing Refuse, 
Sewage and/or Waste Material into a Source of 


Energy, 
W76-02214 5D 


Plant for Wastewater Treatment, 
W76-02215 5D 


Mini Sewage Treatment System, 
W76-02216 5D 


Current Trends in Packaged Wastewater Treat- 
ment Facilities, Part II, 
W76-02219 5D 


Slime Inhibitor for use in Industrial Water 
Recirculating Systems, 
W76-02253 5D 


Method and Apparatus for Treatment of Liquid 
Wastes, 
W76-02261 5D 


Apparatus for and a Method of Purifying Waste 
Fluid, 
W76-02262 5D 


Method for Removing and Decolorizing Aque- 
ous Waste Effluents Containing Dissolved or 
Dispersed Organic Matter, 


W76-02264 5D 
Fluid Treatment Apparatus, 
W76-02266 5D 


Measurement of Active Biomass Concentra- 
tions in Biological Waste Treatment Processes, 


W76-02268 5D 
Food from Sewage. It Can Be Done, 

W76-02291 5D 
Anaerobic Digestion of Dairy Farm Slurry, 
W76-02292 5D 
Treats Huge Flowrates, 

W76-02293 5D 
Environmental Systems Laboratory. 
W76-02294 5D 
Traveling Belt Filter Tackles Wastewater. 
W76-02295 5D 
Removes Moisture from Waste Products. 
W76-02296 5D 
Overcomes Phosphate Problem, 

W76-02297_ . 5D 
Wastewater Treatment at Ford’s Windsor Com- 
plex, 

W76-02298 5D 


Continuous Printed Circuit Etching-Without 
Pollution, 
W76-02299 5D 


Fluidized-Metal Traps Metal. 
W76-02300 5D 


Low Cost Chlorination System. 
W76-02301 5D 


Process Water Reuse and Control at an NSSC 
Mill, 
W76-02302 5D 


Pollution Free Mills: Facts and Visions, 
W76-02303 5D 


Stabilizing the Purified Waters Generated by 
the Etching Shops for their Utilization in the 
Reverse Cycle (Stabilizatsiya ochishchennykh 
promyvnykh vod travil’nykh otdeleniy dlya 
ispol’zovaniya v oborotnom tsikle), 

W76-02304 5D 


A Combined Method for the Purification of 
Fluorine from Industrial Waste Waters 
Generated by a Superphosphate Producing 
Plant (Kombinirovannyy metod ochistki ftora 
iz proizvodstvennykh stochnykh vod super- 
fosfatnogo zavoda), 

W76-02305 5D 


Two-Stage Biological System Cuts Space. 
W76-02306 5D 


WASTE WATER TREATMENT 


Coal Fines Recovered from Water by Froth- 
Flotation. 

W76-02307 5D 
Peaches Dry-Peeled at Del Monte. 

W76-02308 5D 


Determining the Chemical Oxygen Demand 
(COD) of an Industrial Effluent. Comparison of 
Different Methods Proposed with Special Re- 
gard to Certain Substances Contained in 
Canned Food Industry Generated Waste 
Waters (Determinazione della domanda chimica 
di Ossigeno (COD) di un Effluente industriale. 
Confronto tra i vari metodi proposti con par- 
ticolare riferimento alle sostanze contenute in 
Alcuni scarichi delle industrie conserviere). 

W76-02309 5D 


The Clarification Plant of the Chemical Com- 
plex of the Town Jambol (Die Abwasser- 
reinigungsanlage der Chemiekombinats der 
stadt jambol), 

W76-02310 5D 


Removal of Benzidine from Industrial Waste 
Waters, (Dekant isiya promyshlen- 





nykh = stochnykh “vod, soderzhashchikh 
benzidin), 
W76-02311 5D 


Complete Reuse of Textile Dyeing Wastes 
Processed with Dynamic Membrane Hyperfil- 
tration, 

W76-02312 5D 


Electrochemical process for Effluent, 
W76-02313 5D 


Massive Lime Treatment Color Removal from 
Kraft Effluents, 
W76-02314 SD 


Treatability Studies At a Fish Processing Plant, 
Part Two, 
W76-02335 5D 


Bayport Centralizes Treatment of Industrial 
Wastes, 
W76-02337 5D 


Kraft Pulp and Paper Mill Pollution Abatement, 
Moderinization, and Expansion. 


W76-02338 5D 
Textbook Route Stops Mercury Loss. 
W76-02339 5D 
Waste Water Coolant. 

W76-02340 SD 


New Filter Press Enhances Sludge Dewatering 
Knowhow. 


W76-02341 5D 
Rotating Biological Surface. 
W76-02342 5D 


The Purification Plant of the Animal Flaying 
Station in Icker-An Example for the Possibili- 
ties of the Activation Process and for the Ap- 
plication of Packed Towers with Synthetic 
Packing Elements (Das Klaerwerk Der Tier- 
koerperverwerttungsanstalt in Icker-Ein 
Beispiel Fuer Die Moeglichkeiten Des 
Belebungsverfahrens Und Fuer Die Des Ein- 
satzes Von Tropfkoerpern Mit Kunststoff- 
Fuellelementen), 

W76-02344 5D 


SU-45 





WASTE WATER TREATMENT 


New Westinghouse Plant Produces Complete 
Line of Water and Wastewater Treatment 
Equipment. 

W76-02345 5D 


Treating Effluent in Midlands Factory. 
W76-02346 5D 


Reaction of Non-Cyanidic Metal Complexes to 
Conventional Decontamination of Waste Water 
From Electro-Plating (Das Verhalten Nicht- 
Cyanidischer Metallkomplexe Bei Der Her- 
koemmlichen Entgiftung Von Galvanikabwaes- 
sern), 


W76-02347 5D 
Effluent Treatment Plant. 
W76-02348 5D 


The Precipitation of Lead From Waste Waters 
(Die Ausfaellung Von Blei Aus Abwaessern), 
W76-02349 5D 


Steel Mill Waste Line Protected with Epoxies. 
W76-02350 5D 


Chromic Acid System Reclaims Material, 
Solves Plating Plant Pollution Problems. 
W76-02351 5D 


Metal Plater Recovers Toxic Ions. 
W76-02352 5D 


Water-Reducible Coating Solves Problems. 
W76-02353 5D 


Hygienic Problems of the Protection of Surface 
Waters and Modern Technology in Industry, 
(In Russian), 

W76-02354 5D 


Treating Contaminated Water. 
W76-02355 5D 


Process Water Reuse and Upset Control 
Modification at an Integrated NSSC Mill, 
W76-02356 5D 


Recovery Plant Recycles Oil Waste. 
W76-02358 5D 


Removal of Organic Carbon from Water by Ox- 
idation with Solid Catalysts, 


W76-02364 5D 
Some Trends in Industrial Water and Wastes 
Management, 

W76-02429 5D 


UHR Filters Treating Mill Wastewaters, 
W76-02434 5D 


The Applicability of Carbon Adsorption in the 
Treatment of Petrochemical Wastewaters, 
W76-02435 5D 


Sour Water Stripper: Its Design and Applica- 
tion, 
W76-02436 5D 


The Lamella Separator: A Definition and 
Result of Pilot Studies in the Pulp and Paper 
and Steel Industries, 

W76-02437 5D 


Treatment of Cheese Processing Wastes by the 
Bio-Disc Process, 
W76-02438 5D 


Investigation Related to Prevention and Control 
of Water Pollution in the U.S. TNT Industry, 
W76-02441 5D 


SU- 46 





SUBJECT INDEX 


Abatement of Nitrobodies in Aqueous Ef- 
fluents From TNT Production and Finishing 
Plants, } 

W76-02442 5D 


Waste Treatment Facilities for Jones and 
Laughlin Steel Corporation, Hennepin Works, 
W76-02445 5D 


Wastewater Reuse and In-Plant Treatment, 
W76-02448 5D 


Industrial Wastewater Reclamation, 
W76-02450 5D 


Microbial Enhancement of Phosphorus 
Removal in Sludge Sewage Systems, 
W76-02452 5D 


St. Anne’s (Board Mill Ltd., England) Cleans 
up the River Avon. 


W76-02462 5D 
Oxygen Treatment vs. High-BOD Sulfite Pulp- 
ing Waste Water, 

W76-02463 5D 
Water Recycling Systems at Mills Processing 
Waste Paper (Sistemy oborotnogo 
vodopotrebleniya na predpriyatiyakh, 


pererabatyvayushchikh makulaturu), 


W76-02465 3E 
Design Criteria for High-Purity Oxygen Treat- 
ment of Kraft Mill Effluent, 

W76-02466 5D 


Chemi-Mechanical Paper Mill and Municipal 
Waste Water Treatment Pilot Plant Study, 
W76-02467 5D 


Current Status of Paper Reprocessing Effluent 
Characteristics and Disposal Practices, 
W76-02468 5D 


Selecting A Mill Effluent Treatment System-- 
Some Considerations, 
W76-02470 5D 


Operating Experience with an Advanced Color 
Removal System, 
W76-02471 5D 


Aeration-Stabilization Waste Treatment: A 
Case History, 
W76-02472 5D 


Water Reuse at Ponderosa Paper Products, 
Inc., Flagstaff, Arizona, 


W76-02474 5D 
A Mill, A River, and B(est) P(racticable) 
T(reatment), 

W76-02475 5D 


New Method for the Purification of Industrial 
Effluents Containing Sulfides, Polysulfides, 
Methyl Mercaptan, Dimethyl Sulfide, and 
Dimethyl Disulfide, -By Catalytic Degradation 
With Reducing Iron, 

W76-02476 5D 


Purification of Effluents from the Manufacture 
of Semichemical Pulp (V’rkhu prechistvaneto 
na otpadchnite vodi ot proizvodstvoto na polut- 
seluloza), 

W76-02479 5D 


WATER ALLOCATION (POLICY) 
Central Colorado Water Conservancy District 
V. Colorado River Water Conservation District 
(Cancellation of Conditional Decree when Dis- 





trict Refused to Comply with Facility Construc- 
tion Statute). 
W76-02106 6E 


WATER ANALYSIS 
Determination of Dissolved Gases in Water by 


Diffusion and Gas Chromatographic 
Techniques, 
W76-02427 SA 


Experiences with BOD Determinations, with 
Special Consideration of the Modified Viehl 
Dilution Method (Erfahrungen mit der Bestim- 
mung des biochemischen Sauerstoffbedarfs 


unter besonderer Beruecksichtigung der 
modifizierten  Viehl’schen Verduennung- 
smethode), 

W76-02461 SA 


Determination of Seven Trace Elements in 
Natural Waters After Separation by Solvent 
Extraction and Anion- Exchange Chromatog- 
raphy, 

W76-02469 SA 


WATER CHEMISTRY 
Fresh Water for Arizona by Salt Replacement 
Desalination, 
W76-02231 3A 
Time-Related Changes in Water Quality of 
Stock Tanks of Southeastern Arizona, 
W76-02233 5B 


Effects of Lodgepole Pine Logging and 
Residue Disposal on Subsurface Water Chemis- 


try, 
W76-02279 5B 


Acid Mine Rehabilitation Problems at High 
Elevations, 


W76-02281 5B 
WATER CONSERVATION 

Water Resources Research on Forest and Ran- 

gelands in Arizona, 

W76-02220 4A 


Metropolitan Operated District for Sewage Ef- 
fluent-Irrigation Water Exchange, 


W76-02228 5D 
A Rational Water Policy for Desert Citites, 
W76-02229 3D 
Water Resource Alternatives for Power 
Generation in Arizona, 

W76-02243 3E 


WATER CONTRACTS 
Wheatland Irrigation District v. Two Bar-Mu- 
leshoe Water Company (Determination of Ir- 
rigation Ditch Capacity to Comply with 
Seasonal Lease). 
W76-02115 6E 


Orchard Mesa Irrigation District v. City and 
County of Denver (Challenge to Districts use of 
Due Diligence in Exercising Conditional Water 


Rights). 

W76-02126 6E 
WATER DEMAND 

The Demand for Agricultural Water in Utah, 

W76-02383 6D 


WATER DISTRIBUTION (APPLIED) 
Irrigation Districts of Mexico (Los Distritos de 
Riego de Mexico), 
W76-02167 4A 





WA’ 





iehl 


5B 
Tigh 
5B 


4A 
» Ef- 


5D 


3D 


ower 


6E 
se of 
Vater 
6E 


6D 


os de 


4A 





WATER DISTRICTS 
Cherokee Water District v. Colorado Springs 
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CORPS OF ENGINEERS, WASHINGTON, D.C. 
Disposal of Dredged Material in Navigable or 
Ocean Waters. 

W76-02099 SE 


DE LAVAL TURBINE, INC., FLORENCE, N.J. 
CONDENSOR AND FILTER DIV. 
UHR Filters Treating Mill Wastewaters, 
W76-02434 5D 


DEFENSE AND CIVIL INST. OF 
ENVIRONMENTAL MEDICINE, DOWNSVIEW 
(ONTARIO). 

Principal Components Colour Display of ERTS 

Imagery, 

W76-02064 7C 


DELAWARE UNIV., LEWES. COLL OF 
MARINE STUDIES. 
Effects of a Thermal Effluent on the American 
Oyster, 
W76-02009 5C 


DELAWARE UNIV., NEWARK. 
Monitoring Coastal Water Properties and Cur- 
rent Circulation with ERTS-1, 
W76-02044 7B 


DELAWARE UNIV., NEWARK. COLL. OF 
MARINE STUDIES. 
Inventories of Delaware’s Coastal Vegetation 
and Land-Use Utilizing Digital Processing of 
ERTS-1 Imagery, 


W76-02037 7B 
DEPARTMENT OF PUBLIC WORKS, 
TORONTO (ONTARIO). 

Sewer Lining--The Toronto Technique, 

W76-02172 8G 


DEPARTMENT OF THE ENVIRONMENT, 
OTTAWA (ONTARIO). 
Retransmission of Water Resources Data Using 
the ERTS-1 Data Collection System, 
W76-02032 7B 


DISEASE CENTER, SAVANNAH, GA. 
COMMUNICABLE. 
Water Management Planning for Malaria 
Prevention in the Damodar Valley, India, 
W76-02432 5G 


DU PONT DE NEMOURS (E. I.) AND CO., 

AIKEN, S.C. SAVANNAH RIVER LAB. 
Respiration and Net Productivity of the Plank- 
ton Community in a Reactor Cooling Reservoir, 
W76-02020 S 


ECODYNE CORP., UNION, N. J. 
Performance Histories of Boiler Feedwater 
Plants Highlight the Advantages of Reverse Os- 
mosis, 
W76-02473 SD 


ECON, INC., PRINCETON, N.J. 
The Economic Value of Remote Sensing of 
Earth Resources from Space: An ERTS Over- 
view and the Value of Continuity of Service. 
Vol. V. inland Water Resources. 
W76-02382 6B 


EDGEWOOD ARSENAL ABERDEEN PROVING 
GROUND, MD. CHEMICAL LAB. 
Investigation Related to Prevention and Control 
of Water Pollution in the U.S. TNT Industry, 
W76-02441 5D 


EHIME UNIV., MATSUYAMA (JAPAN). COLL 
OF AGRICULTURE. 
Stomatal Movement and Water Relations in 
Crops: 2. Stomatal Behavior of Tobacco 


Leaves of Different Ages and the Influence of 
Soil Water Shortage, (In Japanese), 
W76-02252 21 


ENERGY RESEARCH AND DEVELOPMENT 
ADMINISTRATION, WASHINGTON, D.C. 
(ASSIGNEE). 
Method for Removing and Decolorizing Aque- 
ous Waste Effluents Containing Dissolved or 
Dispersed Organic Matter, 
W76-02264 5D 


ENGINEERING-SCIENCE, INC., BERKELEY, 
CALIF. 
Treatment of Combined Sewer Overflows by 
Dissolved Air Flotation, 
W76-02074 5D 


ENGINEERING-SCIENCE, INC./TEXAS, 
AUSTIN. 
The Applicability of Carbon Adsorption in the 
Treatment of Petrochemical Wastewaters, 
W76-02435 5D 


ENVIRONMENTAL PROTECTION AGENCY, 
ADA, OKLA. ROBERT S. KERR 
ENVIRONMENTAL RESEARCH LAB. 

Kinetic Model For Orthopkosphate Reactions 

in Mineral Soils, 

W76-02073 5D 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OHIO. MUNICIPAL PERMITS 
AND OPERATIONS DIV. 

Instrumental Analysis of Chemical Pollutants, 

Training Manual, 

W76-02395 SA 


ENVIRONMENTAL PROTECTION AGENCY, 
GULF BREEZE, FLA. GULF BREEZE LAB. 
Effects of Aroclor 1016 on Embryos, Fry, Ju- 
veniles, and Adults of Sheephead Minnows 
(Cyprinodon Variegatus), 
W76-02389 5C 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, D.C. 
Alabama; Navigabel Waters (Proposed Water 
Quality Standards). 
W76-02100 5G 


Phosphate Manufacturing Point Source Catego- 
ry-Effluent Guidelines and Standards. 
W76-02103 5G 


Plastics and Synthetics Manufacturing Point 
Source Category, 
W76-02104 SB 


ENVIRONMENTAL PROTECTION SERVICE, 
OTTAWA (ONTARIO). 
Treatability Studies At a Fish Processing Plant, 
Part Two, 
W76-02335 SD 


ENVIRONMENTAL RESEARCH AND 

TECHNOLOGY, INC., LEXINGTON, MASS. 
Mapping Snow Extent in the Salt-Verde 
Watershed and the Southern Sierra Nevada 
Using Erts Imagery, 


W76-02027 7B 
Monitoring Arctic Sea Ice Using ERTS 
Imagery, 

W76-02047 7B 


ENVIRONMENTAL RESEARCH INST. OF 
MICHIGAN, ANN ARBOR. 
Updating Coastal and Navigational Charts 
Using ERTS-1 Data, 
W76-02042 7B 








Advanced Processing and Information Extract- 
ing Techniques Applied to ERTS-1 MSS Data, 
W76-02057 7C 


EQUIPMENT/ONE CORP., SCHENECTADY, 
N.Y. (ASSIGNEE). 

Pressure Sewer System, 

W76-02181 5D 


FISH AND WILDLIFE SERVICE, 
WASHINGTON, D.C. 
Guidelines for Review of Fish and Wildlife 
Aspects of Proposals in or Affecting Navigable 
Waters. 
W76-02102 6E 


FLORIDA STATE DEPT. OF 
ENVIRONMENTAL REGULATION, 
TALLAHASSEE. 
Air and Water Quality Standards in Florida, 
W76-02096 5G 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 

ENVIRONMENTAL ENGINEERING SCIENCES. 
Total Metabolism of Thermally Affected 
Coastal Systems on the West Coast of Florida, 
W76-02021 5C 


FLORIDA UNIV., GAINESVILLE, FLA. DEPT. 
OF ENVIRONMENTAL ENGINEERING 
SCIENCES. 

Studies of Florida Gulf Coast Salt Marshes 

Receiving Thermal Discharges, 

W76-02024 = 


FMC CORP., SAN JOSE, CALIF. 
Plant for Wastewater Treatment, 
W76-02215 5D 


FORD-WINDSOR COMPLEX (ONTARIO). 
Wastewater Treatment at Ford’s Windsor Com- 
plex, 

W76-02298 5D 


FOREST SERICE (USDA), FRANKLIN, N.C. 
COWEETA HYDROLOGIC LAB. 
Simulation of Evapotranspiration and Drainage 
from Mature and Clear-Cut Deciduous Forests 
and Young Pine Plantation, 
W76-02426 2D 


FOREST SERVICE, BERKLEY, CALIF. 
PACIFIC SOUTHWEST FOREST AND RANGE 


EXPERIMENT STATION. 
Chaparral Soils, 
W76-02282 2G 
Forest Soil, 
W76-02283 2G 


Fire in Vegetation Management: Its Effects on 
Soil, 


W76-02284 4C 
Factor Analysis for Interpretation of Basin 
Physiography, 

W76-02285 2A 


The Hydrology of Chaparral Watersheds, 
W76-02286 4D 


Mass-Wasting Processes in Watershed Manage- 
ment, 
W76-02287 4C 


Relation of Reservoir Sedimentation to 
Catchment Attributes, Landslide Potential, 
Geologic Faults, and Predicted Density, 

W76-02288 2J 


Sedimentation and Turbidity Hazards in Wil- 


dlands, 
W76-02289 2J 
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Relative Contribution of Sediment from Source 
Areas and Transport Processes, 
W76-02290 2J 


FOREST SERVICE (USDA), ALBUQUERQUE, 
N. MEX. 
Canyon Creek Management Analysis, 
W76-02242 4C 


FOREST SERVICE (USDA), BEREA, KY. 
NORTHEASTERN FOREST EXPERIMENT 
STATION. 

A Photographic Technique for Monitoring Ero- 

sion on Strip Mined Lands, 

W76-02278 SA 


FOREST SERVICE, (USDA), BERKELEY, 
CALIF. WATERSHED SYSTEMS 
DEVELOPMENT AND APPLICATION UNIT. 
Establishing a Process Framework for Land 
Use Planning, 
W76-02241 6A 


FOREST SERVICE. (USDA) COWEETA 
HYDROLOGIC LAB. FRANKLIN, N.C. 
Forest Management Impacts on Cold Water 
Fisheries, 
W76-02274 4C 


Effects of Management Practices on Water 
Quality and Quantity: Coweeta Hydrologic 
Laboratory, North Carolina, 

W76-02275 5G 


Coniferous Stands Characterized with the 
Weibull Distribution, 
W76-02276 2I 


FOREST SERVICE (USDA). FRANKLIN, N.C. 
COWEETA HYDROLOGIC LAB. 
Research in Aquatic Habitats at the Southeast- 
ern Station, 
W76-02273 4C 


FOREST SERVICE (USDA), GRAND RAPIDS, 
MINN. NORTH CENTRAL FOREST 
EXPERIMENT STATION. 
A Controlled Environment System for Measur- 
ing Plant-Atmosphere Gas Exchange, 
W76-02277 21 


FOREST SERVICE (USDA), OGDEN, UTAH. 
INTERMOUNTAIN FOREST AND RANGE 
EXPERIMENT STATION. 

Acid Mine Rehabilitation Problems at High 

Elevations, 

W76-02281 5B 


FRIENDSWOOD DEVELOPMENT CO. 
BAYPORT, TEX. 
Bayport Centralizes Treatment of Industrial 
Wastes, 
W76-02337 5D 


GEOLOGICAL SURVEY, ALBANY, N.Y. 
Floodfiow Characteristics at Proposed Bridge 
Site on Mohawk River, Whitesboro, New 
York, : 

W76-02136 4A 


Floodflow Characteristics at Proposed Bridge 
Site on West Branch Delaware River, Delhi, 
New York, 

W76-02137 4A 


GEOLOGICAL SURVEY, ALBUQUERQUE, N. 
MEX. 
Map Showing Thickness of the Permian 
(Guadalupian) Captain Aquifer, Southeast New 
Mexico and West Texas, 
W76-02134 7C 





Evaluation of Monitoring of Radioactive Solid- 
Waste Burial Sites at Los Alamos, New Mex- 
ico, 

W76-02488 5B 


GEOLOGICAL SURVEY, AUGUSTA, MAINE. 
Ground-Water Favorability and  Surficial 
Geology of the Machias-Lubec Area, Washing- 
ton County, Maine, 

W76-02151 7C 


Limnological Data Report for the Maine De- 
partment of Environmental Protection--U.S. 
Geological Survey Cooperative Lake Studies 
Project, 

W76-02492 7C 


GEOLOGICAL SURVEY, AUSTIN, TEX. 
Hydrologic Data for Cow Bayou, Brazos River 
Basin, Texas, 1973. 

W76-02145 7C 


GEOLOGICAL SURVEY, BOISE, IDAHO. 
Ground-Water Levels and Well Records for 
Current Observation Wells in Idaho, 1974, 
W76-02139 re 


GEOLOGICAL SURVEY, BOSTON, MASS. 
Reclamation by Tubewell Drainage in Rechna 
Doab and Adjacent Areas, Punjab Region, 
Pakistan, 

W76-02484 4B 


GEOLOGICAL SURVEY, COLUMBIA, S.C. 
Ground-Water Resources of Orangeburg Coun- 
ty, South Carolina, 

W76-02496 4B 


GEOLOGICAL SURVEY, DENVER, COLO. 
Discharge and Flow Distribution, Columbia 
River Estuary, 

W76-02143 5B 


GEOLOGICAL SURVEY, GARDEN GROVE, 
CALIF. 
Evaluation of Ground-Water Degradation 
Resulting from Waste Disposal to Alluvium 
Near Barstow, California, 
W76-02480 5B 


GEOLOGICAL SURVEY, INDIANAPOLIS, IND. 
Water-Quality Assessment of the Indiana 
Dunes National Lakeshore, 1973-74, 
W76-02147 2K 


GEOLOGICAL SURVEY, JACKSON, MISS. 
Public and Industrial Water Supplies in 
Southern Mississippi--1974, 

W76-02148 4A 


GEOLOGICAL SURVEY, LAWRENCE, KANS. 
Quantitative Water Quality with ERTS-1, 
W76-02052 SA 


GEOLOGICAL SURVEY, MENLO PARK, 
CALIF. 
Redwood National Park Studies Data Release 
Number |: Redwood Creek, Humboldt County, 
California, September 1, 1973-April 10, 1974, 
W76-02144 7C 


A Numerical Model of Material Transport in 
Salt-Wedge Estuaries, Part 1. Description of 
the Model, 

W76-02481 2L 


Reactions of Aqueous Aluminum Species at 
Mineral Surfaces, 
W76-02485 2K 


Fossil Fishes from the Plicene or Pleistocene 
Cache Formation, Lake County, California, 
W76-02495 2H 
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GEOLOGICAL SURVEY, MINEOLA, N.Y. 
Analog-Model Analysis of Hydrologic Effects 
of Sewerage in Southeast Nassau and 
Southwest Suffolk Counties, Long Island, New 
York, 

W76-02146 5E 


GEOLOGICAL SURVEY OF PUERTO RICO, 
SAN JUAN. 
Chemical Composition of Rainfall at Selected 
Sites in Puerto Rico, 
W76-02135 2K 


Floods in the Fajardo-Luquillo Area, 
Northeastern Puerto Rico, 
W76-02150 7C 


GEOLOGICAL SURVEY, RALEIGH, N.C. 
Ground-Water Resources of the Cape Hatteras 
Nationa! Seashore, North Carolina, 

W76-02149 7C 


GEOLOGICAL SURVEY, RESTON, VA. 
Quality of Surface Waters of the United States, 
1970: Part 3. Ohio River Basin. 
W76-02132 7C 


Surface Water Supply of the United States, 
1966-70: Part 8. Western Gulf of Mexico 
Basins--Volume 1. Basins from Mermentau 
River to Colorado River. 


W76-02133 y, 
Hydrogeologic and Hydrochemical 
Framework, South-Central Great Basin, 


Nevada-California, with Special Reference to 
the Nevada Test Site, 
W76-02140 5B 


Surface Water Supply of the United States, 
1966-70: Part 2. South Atlantic Slope and East- 
ern Gulf of Mexico Basins--Volume 1. Basins 
from James River to Savannah River. 

W76-02486 7C 


Hydrologic Unit Map--1974, State of Idaho. 
W76-02490 7C 


Hydrologic Unit Map--1974, State of Nevada. 
W76-02491 7C 


Water Temperature-Influential Factors, Field 
Measurement, and Data Presentation, 
W76-02494 2K 


GEOLOGICAL SURVEY, SACRAMENTO, 
CALIF. 
Land Subsidence Due to Ground-Water 
Withdrawal, Arvin-Maricopa Area, California, 
W76-02142 4B 


Limnological Data for Donner Lake, Califor- 
nia, May 1973 Through December 1973, 
W76-02487 2H 


Ground-Water Reconnaissance in the Fresno 
Northeast Area, Fresno County, California, 
W76-02493 4B 


GEOLOGICAL SURVEY, SACREMENTO, 
CALIF. 
Summary Appraisals of the Nation’s Ground- 
Water Resources--Upper Mississippi Region, 
W76-02141 6B 


GEOLOGICAL SURVEY, TACOMA, WASH. 
A Numerical Model of Material Transport in 
Salt-Wedge Estuaries, Part II. Model Computa- 
tion of Salinity and Salt-Wedge Dissolved Ox- 
ygen in the Duwamish River Estuary, King 
County, Washington, 
W76-02482 2L 
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IOWA STATE UNIV., AMES. DEPT. OF EARTH SCIENCES. 


Solid-Waste Disposal Sites in Relation to Water 
Resources in the Seattle-Tacoma Urban Com- 
plex and Vicinity, Washington, 

W76-02489 7C 


GEOLOGICAL SURVEY, TALLAHASSEE, FLA. 
Water Resources Information Needs for the 
Northwest Florida Water Management District. 
W76-02138 4A 


GEORGIA INST. OF TECH., ATLANTA. 

SCHOOL OF CIVIL ENGINEERING. 
Measurement of Active Biomass Concentra- 
tions in Biological Waste Treatment Processes, 
W76-02268 5D 


Landfill Stabilization with Leachate Recycle, 
W76-02440 SE 


GREEN BAY PACKAGING, INC., WIS. 
Process Water Reuse and Control! at an NSSC 
Mill, 
W76-02302 5D 


GREEN BAY PACKAGING, INC. WIS. MILL 
DIV. 
Process Water Reuse and Upset Control 
Modification at an Integrated NSSC Mill, 
W76-02356 SD 


GULF STATES PAPER CORP., TUSCALOOSA, 
ALA. 
Operating Experience with an Advanced Color 
Removal System, 
W76-02471 SD 


HAMBURG UNIV. (WEST GERMANY). 
INSTITUT FUER HYDROBIOLOGIE UND 
FISCHEREIWISSENSCHAFT. 
Proliferations in the Fish Epidermis after Treat- 
ment with Glycolysis Inhibitors, 
(Proliferationen der Fishepidermis nach der 
Einwirkung von Inhibitoren des Glykolytischen 
Energiestoffwechsels), 
W76-02387 5C 


HANNINGSON, DURHAM, AND 

RICHARDSON, OMAHA, NEB. 
Chemi-Mechanical Paper Mill and Municipal 
Waste Water Treatment Pilot Plant Study, 
W76-02467 5D 


HAWAITI UNIV., HONOLULU. DEPT. OF 
GEOLOGY AND GEOPHYSICS. 
Sources and Sediment Yield of Hawaiian 
Watershed and Coastal Sediments, 
W76-02369 2J 


HOERNER WALDORF CORP., ROANOKE 
RAPIDS, N.C. 
Aeration-Stabilization Waste Treatment: A 
Case History, 
W76-02472 5D 


HURD (MARK) AERIAL SURVEYS, INC., 
MINNEAPOLIS, MINN. 
Flood Plain Mapping: Photogrammetric Data 
for Hydrology, 
W76-02164 i, 


IBM FEDERAL SYSTEMS DIV., 
GAITHERSBURG, MD. 
Scene Correction (Precision Processing) of 
ERTS Sensor Data Using Digital Image 
Processing Techniques, 
W76-02066 7C 


IDAHO DEPT. OF WATER RESOURCES, 
BOISE; AND IDAHO DEPT. OF WATER 
RESOURCES BOARD, BOISE. 

Boise Post-Audit Study, Plan of Study Subpro- 

ject Report, 

W76-02373 6B 


IDAHO UNIV., MOSCOW. DEPT. OF CIVIL 
ENGINEERING. 
Boise Post-Audit Study, Hydrology Support 
Study, 
W76-02372 6B 


IDAHO UNIV., MOSCOW. DEPT. OF 
GEOGRAPHY. 
Boise Post-Audit Study, Economic and Ecolog- 
ical History Support Study, 
W76-02374 6B 


ILLINOIS STATE DEPT. OF 
TRANSPORTATION, SPRINGFIELD. DIV. OF 
WATERWAYS. 
Illinois Laws Relating to Waterways, 1973. 
W76-02081 6E 


INDIAN INST. OF TECH., MADRAS (INDIA), 
DEPT. OF APPLIED MECHANICS. 
An Empirical Description of Wall Jet Velocity 
Profiles, 
W76-02407 8B 


INDIANA UNIV., BLOOMINGTON. WATER 
RESOURCES RESEARCH CENTER. 
A Land Capability Model for the Lower Lake 
Monroe Watershed, 
76-02002 4A 


INSTITUT FRANCAIS DU PETROLE, RUEIL- 
MALMAISON (FRANCE). (ASSIGNEE). 
Device for Recovering Polluting Products 
Spread Over the Water Surface, In Particular 
Oil Products, 
W76-02265 5G 


INSTITUT GEOGRAPHIQUE NATIONAL, 
PARIS (FRANCE). 
The Utilization of ERTS-1 Data for the Study 
of the French Atlantic Littoral, 
W76-02046 7B 


INSTITUTE OF PAPER CHEMISTRY, 
APPLETON, WIS. 
Treatment of Sulfite Evaporator Condensates 
for Recovery of Volatile Components, 
W76-02336 5D 


INSTITUTUL AGRONOMIC DIN TIMISOARA 
(RUMANIA). 
Bacterial Contents of Sewage from Large Hog 
Farms in Romania, (In France), 
W76-02401 SA 


INTERNATIONAL JOINT COMMISSION- 
UNITED STATES AND CANADA. GREAT 
LAKES WATER QUALITY BOARD. 

Great Lakes Water Quality 1974 Annual Re- 

port. 

W76-02080 SG 


INTERNATIONAL LAB. OF MARINE 

RADIOACTIVITY, MONTE CARLO 

(MONACO). OCEANOGRAPHIC MUSEUM. 
Flux of Cadmium Through Euphausiids, 
W76-02327 SC 


INTERNATIONAL PAPER CO., MOBILE, ALA. 
Massive Lime Treatment Color Removal from 
Kraft Effluents, 

W76-02314 5D 


IOWA STATE UNIV., AMES. DEPT. OF EARTH 
SCIENCES. 
Preferred Position Model and Subsurface Sym- 
metry of Valleys, 
W76-02410 2A 
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IOWA UNIV., IOWA CITY. INST. OF HYDRAULIC RESEARCH. 


IOWA UNIV., IOWA CITY. INST. OF 


HYDRAULIC RESEARCH. 
Surface Roughness Effects on the Mean Flow 
Past Circular Cylinders, 
W76-02402 8B 


ITEK CORP., LEXINGTON, MASS. OPTICAL 
SYSTEMS DIV. 
Automated Thematic Mapping and Change De- 
tection of ERTS-1 Images, 
W76-02063 7B 


JET PROPULSION LAB., PASADENA, CALIF. 
Digital Image Enhancement Techniques Used 
in Some ERTS Application Problems, 
W76-02068 fg 


JOHNS HOPKINS UNIV., BALTIMORE, MD. 
Project Evaluation During Inflation, 
W76-02444 6B 


JOHNS HOPKINS UNIV., BALTIMORE, MD. 
CHESAPEAKE BAY INST. 
Hatching Success of Blueback-Herring and 
Striped-Bass Eggs with Various Time vs. Tem- 
perature Histories, 
W76-02008 5C 


JOHNS HOPKINS UNIV., BALTIMORE, MD. 
DEPT. OF GEOGRAPHY AND 
ENVIRONMENTAL ENGINEERING. 

Effects of Entrainment of Zooplankton at 

Three Mid-Atlantic Power Plants, 

W76-02315 5C 


JOHNS HOPKINS UNIV., BALTIMORE, MD. 
SCHOOL OF HYGIENE AND PUBLIC HEALTH. 
Factors in the Elimination of the Immature 
Stages of Anopheles Quadrimaculatus Say in a 
Water Level Fluctuation Cycle, 
W76-02430 5G 


JONES AND LAUGHLIN STEEL CORP., 
HENNEPIN, ILL. COMBUSTION AND 
UTILITIES. 
Waste Treatment Facilities for Jones and 
Laughlin Steel Corporation, Hennepin Works, 
W76-02445 5D 


KANSAS UNIV./CENTER FOR RESEARCH, 
INC., LAWRENCE. 
Spectral and Textural Processing of ERTS 
Imagery, 
W76-02067 7C 


KUYBYSHEVSKII INSHONERE-STROITELAYI 
INSTITUT (USSR). 
Sanitary Characterization of the Saratov Reser- 
voir in the Region of an Oil Refinery, (In Rus- 
sian), 
W76-02380 5B 


KYUSHU UNIV., FUKUOKA (JAPAN). 
Effects of Hypoxia on the Breathing Rate, 
Heart Rate and Rate of Oxygen Consumption 
in Fishes, 
W76-02334 = 
Toxicity of Jellied Polyacrylamide to Olyzias 


Latipes and its Growth Inhibiting Action to 
Porphyra Tenera, (In Japanese), 


W76-02391 5C 
LEKANDERS INGENJOERSBYRA A.B. 
ALINGAS (SWEDEN). 

Pollution Free Mills: Facts and Visions, 

W76-02303 5D 


LONG ISLAND UNIV., GREENVALE, N. Y. 
An Interdisciplinary Study of the Estuarine and 
Coastal Oceanography of Block Island Sound 
and Adjacent New York Coastal Waters, 
W76-02050 7B 
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MANITOBA UNIV., WINNIPEG. DEPT. OF 
ZOOLOGY. 
Uptake of Mercury by Freshwater Clams 
(Family Unionidae), 
W76-02331 SA 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF METEOROLOGY. 
Selected Cases of Convective Precipitation 
Caused by the Meteropolitan Area of Washing- 
ton, D.C., 
W76-02422 2B 


MASSACHUSETTS INST. OF TECH., 
CAMBRIDGE. ENERGY LAB. 
Improvement of the Environmental and 
Economic Characteristics of Cooling Towers: 
Part I of II. Heat ‘Rejection from Horizontal 
Tubes to Shallow Fluidized Beds, 
W76-02381 5G 


MASSACHUSETTS INST. OF TECH., 
CAMBRIDGE. RALPH M. PARSONS LAB. FOR 
WATER RESOURCES AND 
HYDRODYNAMICS. 
Rainfall-Runoff as Spatial Stochastic 
Processes: Data Collection and Synthesis, 
W76-02069 2B 


MASSACHUSETTS UNIV., GLOUCHESTER. 
MARINE STATION. 
Influence of Temperature on the 
Photosynthetic Efficiency in Natural Popula- 
tions of Marine Phytoplankton, 
W76-02022 5C 


MCCOMBS-KNUTSON ASSOCIATED, INC., 
MINNEAPOLIS, MINN. 

Overcomes Phosphate Problem, 

W76-02297 5D 


MCGILL UNIV., MONTREAL (QUEBEC). 
DEPT. OF CIVIL ENGINEERING AND 
APPLIED MECHANICS. 

Turbulent Dense Plumes in a Laminar Cross 

Flow, 

W76-02418 8B 


METCALF AND EDDY, INC., PALO ALTO, 
CALIF. 
Design Seminar for Land Treatment of Mu- 
nicipal Wastewater Effluents. Design Factors, 
Part I, 
W76-02185 5D 


METROPOLITAN DENVER SEWAGE 
DISPOSAL DISTRICT NO 1, COMMERCE 
CITY, COLO. 
Aerobic Stabilization of Waste Activated 
Sludge - An Experimental Investigation, 
W76-02076 5D 


MIAMI UNIV., CORAL GABLES, FLA. INST. 
OF CLEAN ENERGY RESEARCH. 
Application of Remote Sensing for Prediction 
and Detection of Thermal Pollution, 
W76-02393 SA 


MIAMI UNIV., FLA. DEPT. OF 
MICROBIOLOGY. 
Effect of Thermal Effluents on the Marine 
Biology of Southeastern Florida, 
W76-02023 5C 


MICHIGAN STATE UNIV., EAST LANSING. 

DEPT. OF FISHERIES AND WILDLIFE. 
Comparative Toxicity of Larval Lampricide 
(TFM: 3-Trifluoromethyl-4-Nitrophenol) To 
Selected Benthic Macroinvertebrates, 
W76-02330 5C 





MICHIGAN UNIV., ANN ARBOR. DEPT. OF 
NAVAL ARCHITECTURE AND MARINE 
ENGINEERING. 

Economics of Great Lakes Bulk Carriers in 

Winter Operations, 

W76-02384 6B 


MIDWEST RESEARCH INST., KANSAS CITY, 
MO. 
Production, Distribution, Use and Environmen- 
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W76-02055 7C W76-02133  7C W76-02211 SD W76-02289 2J 
W76-02056 7C W76-02134 7C W76-02212 8G W76-02290 2J 
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A-1 








W76-02313 


W76-02313 5D 
W76-02314 SD 
W76-02315 5C 
W76-02316 SC 
W76-02317 21 

W76-02318 SC 
W76-02319 SC 
W76-02320 SA 
W76-02321 SB 
W76-02322 SC 
W76-02323 SC 
W76-02324 SC 
W76-02325 5C 
W76-02326 SC 
W76-02327 5C 
W76-02328 SC 
W76-02329 5C 
W76-02330 5C 
W76-02331 SA 
W76-02332 SA 
W76-02333 SC 
W76-02334 SC 
W76-02335 SD 
W76-02336 SD 
W76-02337 SD 
W76-02338 SD 
W76-02339 SD 
W76-02340 SD 
W76-02341 SD 
W76-02342 SD 
W76-02343 SC 
W76-02344 SD 
W76-02345 SD 
W76-02346 SD 
W76-02347 SD 
W76-02348 5D 
W76-02349 SD 
W76-02350 5D 
W76-02351 SD 
W76-02352 SD 
W76-02353 SD 
W76-02354 SD 
W76-02355 5D 
W76-02356 SD 
W76-02357 SG 
W76-02358 SD 
W76-02359 SD 
W76-02360 SD 
W76-02361 SB 
W76-02362 6B 
W76-02363 SA 
W76-02364 SD 
W76-02365 2G 
W76-02366 3 
W76-02367 3F 
W76-02368 3B 
W76-02369 2J 

W76-02370 SC 
W76-02371 SA 
W76-02372 6B 
W76-02373 6B 
W76-02374 6B 
W76-02375 6E 
W76-02376 5G 
W76-02377 SG 
W76-02378 SA 
W76-02379 5G 
W76-02380 5B 
W76-02381 5G 
W76-02382 6B 
W76-02383 6D 
W76-02384 6B 
W76-02385 5G 
W76-02386 5C 
W76-02387 5C 
W76-02388 SC 
W76-02389 5C 
W76-02390 5C 
W76-02391 SC 


A-2 








W76-02392 
W76-02393 
W76-02394 
W76-02395 
W76-02396 
W76-02397 
W76-02398 
W76-02399 
W76-02400 
W76-02401 
W76-02402 
W76-02403 
W76-02404 
W76-02405 
W76-02406 
W76-02407 
W76-02408 
W76-02409 
W76-02410 
W76-02411 
W76-02412 
W76-02413 
W76-02414 
W76-02415 
76-02416 
W76-02417 
W76-02418 
W76-02419 
W76-02420 
W76-02421 
W76-02422 
W76-02423 
W76-02424 
W76-02425 
W76-02426 
W76-02427 
W76-02428 
W76-02429 
W76-02430 
W76-02431 
W76-02432 
W76-02433 
W76-02434 
W76-02435 
W76-02436 
W76-02437 
W76-02438 
W76-02439 
W76-02440 
W76-02441 
W76-02442 
W76-02443 
W76-02444 
W76-02445 
W76-02446 
W76-02447 
W76-02448 
W76-02449 
W76-02450 
W76-02451 
W76-02452 
W76-02453 
W76-02454 
W76-02455 
W76-02456 
W76-02457 
W76-02458 
W76-02459 
W76-02460 
W76-02461 
W76-02462 
W76-02463 
W76-02464 
W76-02465 
W76-02466 
W76-02467 
W76-02468 
W76-02469 
W76-02470 


8B 
8B 
SA 
2B 
2B 
2B 
3B 
2D 
SA 
6G 


5G 


5D 
5D 
nO 


SD 
5D 
5D 


SD 


ACCESSION NUMBER INDEX 


W76-02471 

W76-02472 
W76-02473 
W76-02474 
W76-02475 
W76-02476 
W76-02477 
W76-02478 
W76-02479 
W76-02480 
W76-02481 

W76-02482 
W76-02483 
W76-02484 
W76-02485 
W76-02486 
W76-02487 
W76-02488 
W76-02489 
W76-02490 
W76-02491 
W76-02492 
W76-02493 
W76-02494 
W76-02495 
W76-02496 
W76-02497 
W76-02498 
W76-02499 
W76-02500 


5D 
SD 
SD 


5D 
5D 
5B 
5D 


5B 
2L 
2L 
4B 
4B 
2K 
7C 


5B 
3 
7C 
gj Os 
gi & 
4B 
2K 
2H 
4B 
5B 
4B 
2B 
7C 














ABSTRACT SOURCES 


SOURCE 


A. CENTERS OF COMPETENCE 


ERDA Oak Ridge National 
Laboratory, Nuclear 
Radiation and Safety 


Franklin Institute (FIRL), 
Municipal and Industrial 
Wastewater Treatment 
Technology 


lllinois State Water Survey, 
Hydrology 


Institute of Paper Chemistry, 
Water Pollution from Pulp 
and Paper Industry 


University of Arizona, Arid 
Land Water Resources 


University of Florida, 
Fastern U. S. Water Law 


University of Wisconsin, 
Water Resources Economics 


B. STATE WATER RESOURCES 
RESEARCH INSTITUTES 


ACCESSION NUMBER 


W76-02004--02025 


W76-02170--02205 
02207 
02209--02219 
02291--02314 
02335--02342 
02344--02356 
02358--02360 


W76-02026--02068 
02393--02400 
02402--02404 
02407--02427 


W76-02461--02476 
02478--02479 


W76-02157--02169 
02220 
02222--02245 
02452--02460 
02499--02500 


W76-02077--02131 


W76-02375--02379 
02381--02385 


W76-02001--02002 
02361--02370 


TOTAL 


22 


96 


75 


18 


49 


a 


10 


12 


B-1 





ABSTRACT SOURCES 


SOURCE ACCESSION NUMBER 


C. OTHER 


BioSciences Information W76- 
Service 


Effects of Pollutants on W76- 
Aquatic Life (Katz) 


Environmental Protection W76- 
Agency 


Forest Service (USDA) W76- 


National Oceanic and W76- 
Atmospheric Administration 


Ocean Engineering |nformation W76- 
Service (Patents) 


Office of Water Research and W76- 
Technology 


U. S. Geological Survey W76- 


% U. 8S. GOVERNMENT PRINTING OFFICE : 1976 O - 210-951 (17) 


02003, 02206 
02208, 02221 
02252, 02280 
02317, 02320 
02343, 02357 
02380, 02401 
02405--02406 
02439, O2446 
02477 


02315--02316 
02318--02319 
02321--02334 
02386--02392 


02070--02076 
02267--02272 


02273--02279 
02281--02290 


02069 


02246--02251 
02253--02266 


02152--02156 
02371--02374 


02132--02151 
02480--02498 








